esp@cenet Family list view 



1/1 ^-V 



Family list 

4 family members for: 
JP2003229278 

Derived from 3 applications. 

1 Illuminating device 

Publication info: CIM1422104 A - 2003-06-04 

2 LIGHT EMITTING DEVICE 

Publication info: JP3742054B2 B2 - 2006-02-01 
JP2003229278 A - 2003 08-15 

3 Light emitting device 

Publication info: US2003111666 Al - 2003-06-19 



Data supplied from the esp@cenet database - Worldwide 



http://v3.espacenetcom/family?sf=n&FIRST=1&F=8&CY=ep&LG=en&PN=JP2003... 2006/04/25 



esp@cenet document view 



1/1 ^— V 



LIGHT EMITTING DEVICE 



Patent number: JP2003229278 

Publication date: 2003-08-1 5 

inventor: NISHI TAKESHI; SEO TETSUSHI 

Applicant: SEMICONDUCTOR ENERGY LAB 

Classification: 

- international: H05B33/14; H05B33/22; H05B33/1 4; H05B33/22; 

(IPC1-7): H05B33/22; H05B33/14 

- european: 

Application number: JP2002034361 7 200211 27 

Priority number(s): JP2002034361 7 20021 1 27; JP2001 0367557 20011130 

Report a data error here 

Abstract of JP2003229278 . . 

PROBLEM TO BE SOLVED' To provide a light emitting element having an improved electron injection 

of using alkali m Sa\ or alkali earth metal, without exerting any effect on the 

characteristics of TFT. 

Data supplied from the esp@cenet database - Worldwide 



http//v3espacenet.com/textdoc?DB=EPODOC&IDX=JP2003229278&F=8 2006/04/25 



#BB2003-229278 

(P 2003-229278 A) 
(43)&BBB ¥fi£l5^8E15B(2003.8.15) 



- 

(51) Int. CI. 




F I 




H05B 33/22 




tta r n no /on 

H05B 33/22 


B 3K0O7 


33/14 




33/14 


A 








* # Sf3jtJS©ft9 OL (£30H) 


(21)ffiP#-f- 


#^2002-343617 (P 2002- 343617) 


(71)tBHA 


000153878 










(22)tllBB 


¥/&14^1lS27B (2002.1 1.27) 










(72)SS9i# 


m s 


(31)tf jfe*3Ea#^ 


#H2001 -367557 (P2001 -367557) 




#£;i|JWP*?|jfi«398#Jffi ft3££&¥ 


(32)MftB 


¥J5&13^11330B(2001.11.30) 






(33)^ft*£lIH 


(J P) 


(72)^B^# 










#^;iimjf*rtifi=S398#ife *jC#tt* 














F*-A(# 


#) 3K007 AB03 AB11 BA06 BB01 CB01 








DB03 FA01 GA00 



(54) i&mozm %%mw. 



(57) mm 

mm: TFTo^mzmm^^-^^cttK, s 
fc. c:n*Tffl<r»?)nT*fc7;u*UA«^»7;i'* | J± 

©WtC-t-n-fnwSfi^^fiii (LUMO : Lowest U 
noccupied Molecular Orbital) *Pffi(DfBJ<A K:J — 



(19)B*BM*ffff (J P) . (12)£*|HM$ irF£*S (A) 



( 2 ) 

1 

BEB«iBEMi©MfcWE*»fl:fc«l*#l'. 

BEWtftftttJitt* »#ii5J:tf«Hiai**i" 

U 

[«#JB2] Ml. BB. Rtf*r«{fc€r*BS*rraB 10 

BER«i:BBBB£WMl;:BE#»fc£«S£#l'* 
MEtfBfcSBBtt. B#**J:tf« : FBaiBS*U 
fuffitt ; fliitl© / >fe< fcfc-BfcB^BBBWfc* 
U 

wKs^^isi tiff natt*ma» 6 a o < 

[SI*3S3] |ftB*B±fcKttSftfcTFTi:. 20 
WET F T ± tc^fiE $ nfcl P>3 *feBB i: , 

wes i ©murosgB^^oT^Bjo^nfcffiftit, 

iETFTtt. V-X**B±tfKW>«*S*l/, 
WES l ©HHte. WEV-X«*Sfc»4fldE F U-f > 

BE*r«<fc£*B»i, 5S#Ji£ J: U 30 
buE«^M1©'>&< ifc-BfcB^fiBB*** 
U 

m$m4) |MMlB±K:K(t6nfcTFTt, 
WET F T±£^fi££n&Hra*£BB£:. 
WEimiftWR±C»**tifcK 1 ©tit. 

wes i otioi**l?T**snfcWUit. 
wes i ©«s±K:#jdt;£n&*«fl:£«Bt, 

WBTFTte. 7-*«*:fe.J:tf KU-f 

WES 1 ©mate. WBV-^«t«*fctt«lE F U-f > 

WEm^ffisuf ©'>&< tfe— ssi-^ea^** 

U 

BEBT&BBtttt F ±tf*lE«*B»tt 
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4*»t*-*$wtBB. 

WES 1 ©BSttBST* »5 . WES 2 ©«a«&8T 
fcO. 

WE«^ea«*tt. wES2omffit»bT^5ic$n 

WES 1 0*«ttftttT?* 0 . WES 2 ©«S«»«T 

BEm^e***^ wESio«stSbT»fi£$n 

[«*JS7] »*B175S«**6 0Vvffta*--K::iSI,i 
T, lttE*«Mt**Jitt. EJiaXi. 3EJLBS1. 56 

T, ME«^e«««K3, 3" , 5, 5' -x F 5 *^JU"«>3> 

BB»3tBfi«. BSBB. TinriMffr**?* J 
ES«fc£B*fc»»S©BfcW£Sfi. 

[B93©B»fcKB] 
[0 0 0 1] 

t^^oBi-stttis^ff] *«Ba. -**©«BMfc# 

S. #i8ifflB*K::fcttSSSft8B<!:«. BBS* 

853fcB-?l~3*2£— . GilAtiFPC (Flexible printed 
circuit) fcL<«TAB (Tape Automated Bonding) f— 
7"t)L-< &TCP (Tape Carrier Package) 9 fttt 6 
tifctya-Jk TABx-^TCPCD^lC^U > FIHB1S 

ifiWLtft>nttV3--)v, $.tz\m%mi-\z™ (chip 

On Glass) 2f3Uc£91C (BBBB) #BBB»3ttfc 
[0 0 0 2] 

o , Baa* s a a s *f * <t bb *^a as nfc 
iEJl***«fl:*BB+T?i«*bT, »«tt«©»^ 
(EAT. r#?BS?j £ET) £^fi£L. 

bw*b*bkr*bkx*;wf-**ihut»*t 

) [0 0 0 3] C©J:5^%7t*^lC*^T. a«. 
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ffil^ttT^SiS&A*-;/ 7 7"-f Lfctf 

[0 0 0 4] 0lJ;U£l 0 0-2 0 0 nmiSOf 

ft$T-©iiig££a6T*>V'f * DgMSlrt©*- y-Tf5 

[0005] c 5 n-> ftnm^m • xausstt • m:se& 

[0 0 0 6] t£3T\ -f— * h7> • ■ ny-;/7tt©T 20 
ang«E>te, *^©#ttl«ll±Ofc»fc. *+U7»att 

a. »asJ:0A7>xA<ax*n4«jfitL.. 

#«Jf©®UP£2 0 0 nmHTttS^iT, 1 0 
T©W10«flET 1 0 0 0 c d/m' tfl-SBli^gs 1 % 

t»* («*.«, *»«FXltt 1 #». ) . 

[0 0 0 7] ■ 

[IMfffFXiU] Appl.Phys. Lett., 51, 913 (1987) 

[0 0 0 8] ^©i^W^fC&^T, Tang 30 

[0009] * &k, afSEP»J»a;^a©^;u-7«. 

K Al (TJPS-'i'A) t£&flrf-s;:tKJ;9££ 40 

0 fi»HMtEE t » t>583fc»ft Lfc d t £ 

[0 0 10] 

iT?ffill28a-pb-4,p. 1040 
[0 0 11] ±fE©£&m®£itltLT. .fcOSfcfc 

M (0. 5 nm) il/T7yft'Jf>>i (L i F) « 
©SESA->7T-HS:^fia-&SC:tfCiO. 7,^5 X 50 
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« <«Atf. #4*ffF%K3»JH. ) . 
[0 0 12] 

[##WX«3] L. S. Hung, C. W. Tang and M. G.Mason :Ap 
pi. Phys. Lett. , 70(2), 152(1997) 

[0013] z<D&m^yy7-m$:mrtz>ct\z&% 

#tt(Sl±©1Sffi«, ISA'>77-I«t5L i F 

tf&mit&yonHD^mtikszMifc-rzA 1 q,t&L 

TJg(££ftfct#(::A 1 q,OI*M-A>KSi 

[0 0 14] ^©ffitzfc, JS^^WBtSlcft-r-SW* 
fc£ft«fctt*RJ»38*4. 2eVW©7M'J^I 

-rn**— p«±*»6 &■& &n k- tf > ^ists c 
ttcio, ^n*^©^«ft^«i^©m?aA»g^ 

58. ) . 
[0 0 15] 

[#l¥5:tt 1 ] ttMW- 1 0 - 2 7 0 1 7 1 

[0 0 16] ^±©i-5lCbT, R§®, GHI&c*#«{t 

©aAtt£fi±£tt£I*£T3;i£-C\ SHE*?©* 
^#tt© fr±J0*H 6 tlT t» -5 . 
[0 0 17] -toffitcb. «Jt*?©»St*-r*iE?L 

0. IE?l©aAtt©fi±(C#-5*+'J7Sg©ii;00t. 
i»«ttt«llina-a:*Ct dtl(Ci0f£liE©iE 

tfxtueiH. ) . 

[0 0 18] 

[##fFXit4] J.Blochwitz, M.Pfeiffer, T.Fritz, 
and K.Leo: Applied. Phys ics. Letters., 73, 6, 729(1998) 
[0 0 19] 

[fPJ3/W$&L,fc5 t~f -5SIM] L,*>L. 7 7x-<7'v 

^jh&bh*t. »**T©**#ttrti±*B$ ^ its 

t. KS^e»©aAtt^[S]±T-g>-7jT. ftIAy7 7 

K-br>y»o—«»=^*n*7Jb*«j*ji 

fc«fctf7Jkfc 'J il^IWLT H U 7 ht4fc» ; . 
B#*?tttttSft&T FT *©l*tta* 
fiT-r4t«r»5HIH*«&i;*-. §S;ft3iS?tL 
TO»tt38«K!l±-r*-*T. TFT#tt*»«T-ratV> 

[0 0 2 0] Sfc'. *?S*tt<0#»* H-K>^r* 
CtC J: 0IE?L©&Att©[6]±»::<¥ -5*+ U 7£S©« 
tot. «mtt^iij3D$ii^.et*iT'#S-^T. 77-fe 
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#§g#tt©«ffi»»8#tC&i)bT, 
-tf>^T3il£(w£D*?©SEA14 : £:[6]±a-t2:£ F^ 
[0 0 2 1 ] J E-wT> *f89m*. unSTJfl^SttT 

Sg-gr C <fc 0 £ D -5 x*;p*- *»««fiWbll* KfM&r 5 

[0 0 2 2] 

&i-5fc<6i-&anfc*>©T£>D, BsstgrrswflMfc 

UMO : Lowest Unoccupied Molecular Orbital) 

£,©ii^©£a, fei^aAsnfcw^oea^sss^ 
-o^«-fe»*^^^r:^)ii#©^K^©P D ^ ; fe^ 

[0 0 2 3] 3 ^tlSOH^— ttSmttMfcl/ 3C 
6, 7^*U^)S^7^*U±^SS:ffl^fc^O<t 

[0 0 2 4] fCT, ^fPJiC&^Tte, Wffifc£t)H 

jBdsansfc*. ^^©^©aAtts^a-tts 

[0 0 2 5] I**- tt**W*Tfi*** 

*«5B5tlt©*!BC#«T*i. BftlTC** 'J 7©S 

[0 0 2 6] ffctofc. BWtft 
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^eaureswu %mtmzz 

[0 0 2 7] *58WH*lf»TH*T*»WO*lJ*t4' * 
T, WBHMf itMEIMi troM CfrE#«fc6ftl £^ 

[0 0 2 8] S&K. te©$e93©*(fttt. *6*«ffi-tfc 
RttStlfcTFTi. HBTFT±K»*anfclHHft 

Miami ©*«©«»&*^T#jsan;fc*&»Hi. n 
mm i ©ti±a*^tifctM^it. we*« 

T*?T. MBTFTtt. V-^«**J:tfFU-f>« 
*£=frU ffiBfgl©«ffi«« «rtBV-Xfi«*&tttt 

E n=?tfi it 1 © < £■ ^ * ^ * * b ' 

[0029] ±E«jaic*t»T. * i 

&&T$>0, SI2©^®#l®S^j£anT^S*£C 
30 [0 0 3 0] ±E#««»C*^T, *T«Kb£*l 

m^E«««t***« s^es^^tt, F±-tt^ 

[0 0 3 1] a etc, ±E^«^C*^T, iE?LSAl 

[0 0 3 2] Ti*^ ^B|©^7tSiH TFTim^ 

[0 0 3 3] ft, *fBW©5fi*aHl* > 6»5^*** 
50 [0 0 3 4] 
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[0035] m i tcfe^T. iiio2 ±\z^m<t^ 
ii o 3#iM££ti. *ttfc&4fcjii o 3±i:iiii o 

4*?M^flTl^. ft*. H3l 0 2*»S#«fl:£*j 
1 1 0 3lClE?L#ttA£ft, ill 0 4A>6tt*«MkS 

10 3t.*iiT. jEJLt«?*«IHt#-r*Ci:KJ:058 

[0036] «-«Mbfr4M io3ii jEJimmm io 
in, §8#i ii2, m^^Mi 1 1 3 *«t^«?-Ki 

aM©-WK»rt*ft*«*6uMMU l 4£'>ft< fc 
IE?L&A1. lETUmiill, &£.lF7uy*>!f 

M^n?,. ft*. *5S»©»!BK:*l»Ttt. =£®{k£ 
till 0 3 JKO.M&JI 111, 5£3fcS 112, - 
£11 1 3Rtf€^£j§8J#l 1 4*>£>ft*8lJI«ie£ 

[0 0 3 71 M, **MC*t»T#«{b^»)iC*^ 20 

[0 0 3 8] iI10 2$Mn*}fii:LTH US 
eVK±Ott*«RO**V»#»*flHf»*. ft*. 30 

[0 0 3 9] iI102 *a*tt©tt»T»Bfcr 
CHU BEft-f >y->A • XX (I TO) M. IfcOv' 
fiC2~2 0 [Xlnmmm (ZnO) £*M£L-fdt 
BJ^mm, I ZO, fe.fctfltffc'f >v»7Ai»fl:Ett£ 
*»6ft«*f« (In.O.-ZnO) t^ofcliill 

[0 0 4 0] 11102 Zmft&tDttnT'M&L? 

7t^^«m»m4^. Xlii6I 40 

iss-f 5 &m7i.m © mm $ fc te^k^T * 5 & 

[0041] ft*. cti6©*«fl:**tt. £t*K&*< 
4. 7 eV£l±r**. #J;Lfcf, g{k?3'> (T IN) 
tt. tt£S8&#4. 7eVT*$>-S>. smits® 
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[0 0 4 2] *C. *rflg{k£#ll 1 0 3 ##jS£tl4. 
ft*. tll^«lll0 3?MnWilTH <£ 

JfflUSIi^Tt*. ft*. Cl^T-^p*^^©^ 

**# (»£L,<«#^$cl 0^T) , XttMTTSfl- 
?©:&£# 5 um&TF Wib<li5 0nmHT) ©* 

[0 0 4 3] ft*. **JE©JB!itJ:t)»dESn4K3t 
3&^©#«{k&*» 1 0 3tc«, «Tl:itJ;5ftt«l 

[0044] ^mt^m 10 3H jEnm&mmfr 

bftSIEHJIill 1 1 1. 5S3fctt*m*» 1 
1 2, &ft&«?«ft&Jll 1 3. *J; 

1 1 4$-|«l-r-5dt(CJ:D^fife^n-5. ft*, *^HJ 

18 6 n 5 C t ttft < . * Offi fc t> IE?L& A*ffifr 6 ft S 
IE7LS Al^ . iEJLEJttt *mfr b ft £ 7" n •> * > 7*1 
(jEJLHltl) CifcBJIBT* 

[0 0 4 5] E?L«S£1 1 1 1 £»ricf*iE?U*ai*m 
tLTH 3r#&7 5>& CTftb*.. ^>-tf>5l-g 

ffi, •£©&*#-? <&* 4, 4' - t'X [N- (1-^7 
?J1/) -N-7ir^-7S /] - t*7x-;i/ (J^T. 

Ta-NPDJ ttef) ^. 4, 4', 4 " - h 'J X 
(N, N- v7x~;P-75 /) -h'J7x-;U75> 
(WT. TTDATAj ttBf) , 4, 4', 4"-h 
UX [N- (3-^W7i-;H -N-7X-JI/-7 
5/] - h'J7x-;i/75> («T. TMTDATAJ 
tEf) ftif©7^-/\*-Xh^5f#M7S>^^^ 

[0 0 4 6] fgftl 1 1 2 S»*r*»*«»tUT 
tt. *ft:6<)tcH. hUX (8-^;iJ/7h) 7;P5^ 
«7A (J^T. A 1 q,tm-?) . hUX (4-^?;i/- 
8-^/'jy5h) 7;i/5-^A (KT. A!mq,i 
^T) I fx (1 O-tKD+y^W [h] - + 
± h) ^ U 'J 7 A (^T. BeBq, t^T) . t'X 

(2-/f^-8-4;!jy7M - ('4-kKn+y 
-k"7irUJW -7;U5-7A (^T. BAlqti 
I") . b'X [2- (2- 1 KD*->7x-JW -^>7 
m^HllS («T. Zn (BOX).ti 
T) . t'X [2- (2-kfP+y7x-JH -^>V 
?775h]M» (WT. Zn (BTZ).tit) & 
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l/Ttt. HUT. (2-7x^JHf'Jv» -f'Jy^A 
(£TF, I r (ppy) > t^l") - 2, 3, 7, 8, 
12, 13, 17, 18-^^IW-2 1H, 23 
H-#JP7^ U >-S£ (&T. P tOEPtSt) & 

[0 0 4 7] tt? iiilS 1 1 3 *»*1-*«*liai*r» 

Almq,, BeBQ,&t*0+y | J>f^ifcl^ 10 

>j a^ett^n* 

TfcSBA 1 qtt&MHTr**. Zn (BO 

X) Zn (BTZ) ttt£<D**W-)]'*. ^77 

frBW-fc. 2- (4 - t*7x~ U;U) -5- (4-te 

t\--?7)V7 s.-M -l, 3, 4-^*t*->*7V-;i/ 
(6TF. PBDtit) , 1. 3-E7 [5- (p-ter 
t-yW7xZjW -1, 3, 4-**U-5?7»y-* 
^>-fe*> (£TF> OXD-7iit) fc£ 
©**-tf-5?7»/-;Hi»#. 3- (4-tert-7'?;U7 20 
x-M -4-7x-;i/-5- (4 -tf7x-U;i/) - 
1, 2, 4-HJ77-» (KT. TAZiSt) . 3 
- (4-tert-7*?Jl'7x-;W -4- (4-X?;i/7 
iZJW -5 - (4-k*7x~ U;U) -1, 2, 4-h 
U77-^ (£TF. p-EtTAZtSt) ft£©HJ 
77-;i'SS3l#< /W7it>hDU> (JJTF, BPh 
entSf) - /W^ra^nO (ETF, BCPti 

[0 0 4 8] ft*5, *SS9!©*ttHfc£«S 1 0 3 ©5*> 30 
E?L*fii§J§ 111. 1 1 2 £fcl±«7«li£l 1 1 

C*t«»fi S i £<ktfGe ©$?{«*© 

Sik^Sl (CxNy) . 7)lt>V&R7i%, 7;kfc 

'j±a&«7c*. *±^5>^/'f K*7c*o^-fn*» 

©K«£Zn, Sn, V, Ru, Sm, *J;tfI r© 

[0 0 4 9] ^FSiilfi* 1 1 4 ©fl^HKL »T©« 
jfiS (Dl) ~ (D7) T^$ni>^#*§Sr / >St< t 40 

[0 0 5 0] 
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H,0 — Te 



,XKX 
0-0 



,Te — Chs 



TTcC.TTF 



-CH 3 



TIT 



OHO 



"3° Turn: C ^ 



DBTTF 



w-cq 



MHTTF 



BBDTTTF H 



2-0 

TSF 



TMTSF 



cxhx> 



axx> 



HMTSF 



HMTTcF 



[0 0 5 1] 
[ft 2] 




S S So So 

. 0 6 S 

s s 





x tr^* tf ^z-u^xbtp) 




[0 0 5 2] 
[ft 3 } 
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[ft4] [0 0 5 5] 




[0 0 5 4] 
[ft 5] 



[0056] 
[ft 7] 



( 

13 




*u try 5^> *y-p-7i-u> 

[0 0 5 7] -tOffi, #*ffc£«JI£IE?L&AlS:*» 

T\ P EDOT^tkT) #U7-U>* #UH-;i/ 

t LT, ±Ti^fcBAlQ> OXD-7, TAZ, p 
-EtTAZ, BPhen, BCP&W\ BiBX*;P 

[0 0 5 9] *KWK:*^T* iE?LttMl 1 1 1 

n*£. 1 1 2 &*?N2II 1 1 3 to* 

[0060] rsi o 4jWgjssn*o Mi o 
4t»f)cn»Rti/TH mi o4^^com : Foa 

4 wraa^fca* B«ft»jBjE"r*iit#'r 

[0 0 6 1 ] K±fcJ:0, Ml 0 2. flft&ftil 
0 3&,ktfMl 0 4*>SfcD, #«Mkft«l 1 0 3# 

[0 0 6 2] &43, lICTttHiRL&H**, 
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^TO^igiC (Al) - (A 4) TSSnS^ftftS: 
< t fc -« t 7 * -t 7°^ -tt»? i KLfeliitt 
raLaAte#»fcJB^T»l**tt«. ft 

|fil±, 43 <k tfiE?Lga«« <P »<tt & lft ± 3 -a- S £fr 5 

[0 0 6 3] 
10 Mb 8] 



20 



30 




[0 0 6 4] 
[it 9] 
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2fc 



jK-ms. ->7/s. =>□», t 

Stmt". ) 



[0 0 6 5] 
lit 1 0 ] 

<V ^ ^ NO, 

NO, "NO, 





OjN' ^ "NO, 

[0 0 6 6] 
[(till 

(A4>* / y-f 5 >S.79^9 - 




. 7**A*. 7)\,T-)V&, 7>J-fr 

b. 7)\>*-)\,**->m, 7n-*M&-*m 
5-., 5-5-$tS:i*t 7-fe9-yusstt3 



[0067] mm<Dwm,2] *5tw\z&o&i&isnz> 

^T^HJ-T^o ft*. 12 (A) ti. ^^gCDil^ 
OKrB^iitlc^T^TfecDTSO. 0 2 (B) «. ?S 
ftil?©5^$iafCO^T^Lfct>©T-&-5. Afl^tC 

ic*fu w$fc&tiJl£^T7i^£tt£ftii*©«@a< 
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[0 0 6 8] 02 (A) CfcHT, S&2 0 1 ±tC? 
h7>yX? (TFT) *«»sSinTW4. fc*. d d 
Ttt, £ft5il?2 1 5 ©mi CDmS 2 1 0 t%9s.mz& 

fg$^T^m«tSi|fflIfflTFT 2 2 2 t. Init^JfflfflTF 

t 2 2 2 ©y- hmsirEnira^n?. e^tf-flwtiwr 

Sfce6©X-<-y5 1 >^fflTFT2 2 1 £^1% 
[0 0 6 9] S«2 0 ltlTH «3ttt*#f *->'J 

ffl^Tt>At». STFTCgttlli. 
3 1 V*;WBj3SfH«2 0 2. y-X««2 0 3. FH> 
ffi«2 0 4 SrffiATUS. 
[0 0 7 0] ftTFTOSttltt. f- h*fi*i« 

2 0 5flbll, y-M6««2 0 55^LTft^ 
7fi&fil«2 0 2 £&t±Z>7- VmM-2 0 6#^J5£$*IT 

if- hmm2 o 6«tE-9TintftiMt2 o 

8iWRW6ftT(r»«. ft:*. 1MIMUK2 0 8£»J*?- 

20 *«©]£*&$&&ftlt©ffi, #U-f5H. #U7S 
K. Ti?V)l (!S3fctt7d"J;U*#tr) . BCB 

[0071] )k\z. ira*&&j$2 o 8±i:il|j»fflT 

FT 2 2 2©7-Xffi«2 0 3 t««»(CgEi^$nitE 

§2 0 7, feiufHu-f >b!^2 o 4tm^wtcsa^ 
nfcmi©ms2 1 uwRtt&ft*. &*. 
IBCis^Ttt. gioii2 i itt»St!ft*«t5K:» 
jjsnt^s, ^ut, mi©m<i ms) 21111 

I1C1I2 1 l£»JST4*m£l/Ttt. itfttt 
tt^„ «SitSiJffllfflTFT 2 2 2te. p?V*;U 

[0 0 7 2] mi ©«S (US) 2 1 1 ©HB6, 

*<fco;ie^2 0 7«f*«oT*ty»i2 1 2*«»rts?n 
*. x\z, mi on® (mm) 2 1 i^z^m^mm 

2 1 3«ift. *©±fc, »ffifc*SS2©*S2 

40 zttfrtz. fcfc, **ft©»ffi-ett. H2©ms 

2 1 4#ftai®££^T5ck5t;:l;l&-f 
. 1fibZ>ttfr*>> Sg2©ttl (&&) 2 1411 # i^T 

[0 0 7 3] **tt©»!8t*5t»Ttt,.»2©«a (It 
S) 2 1 4*iJtS)S14S:Wr4vi*^*fll.'fk& ! fell2 

1 3C*W-**+U7OStl*CJ:04i;fc3!£*». B2 
<D9.m (KS) 2 1 4«*>6ffiW3ft4±ffifiM«lift£ 

[0 0 7 4] ^C. 02 (A) Tl&WLtz%%£&?)m 
50 Jt*?C*»t4#?«|jiCt)^Tia2 (B) ftfflt»T» 



( ic : 

n 

[0075] jgi©«s (mm) 2 1 in, iiftt£©& 

fgKDmH (AS) 2 1 ltt. El 2 (A) T*Ufc±5 
C«8tlW»fflTFT 2 2 2 t«^lC^^tlfcmffitr 
SO. **K©»«C*«'»Ttt. T i NJiHTX/ty 
5"J>^J*fcit) 1 2 0 nm©KWt?»**tl4. ft 
43, ilTffll^XA^U^fttLTH 2S7./1 

[0 0 7 6] *lt, mi©m® (na) 2 1 i±c* 
mit&®m 2 1 3*«^ns*«, »»cim*>6oe 
jL©aAit*iai±*-&*a«**'i'*iE?Lax*2 3 1 

?Wfi££*li>. #*86©^SSTli. IE?UxAII2 3 1 t 
LT. ffi7^0->7^> («T. Cu-PctfT) £ 

[0 0 7 7] 5fclciE7L«lfaittKfftlfc*f»»"±OiE^* 
£12 3 2*i»J«3n*. :uTii4, 4'-tf7. [N 20 

- (i-i-y'f-M -n-7x-;p-75 y ] -t'7i 

-JP (£TF. a-NPDi^T) *40nmOlfifT'I 
its (c=k DEBITS. 
[0 0 7 8] *C5Stt!2 3 3MI««n*. ***© 

U f£7t&£U3o ft is. ^?tl2 3 3 tt. 

(£TF. CBPiit) «3fctt©*m* 
*T**hUX (2 -7x-;Hf"J y» -f'Jv^A 
(«T. Ir (ppyl.tif) t*K**»-r4i: 30 
££±9 3 0 nm©B£JPTfiSiBrf 5. 
[0 0 7 9] ^D-y*>i7*1 2 3 4 £#fiSTf 

^D.yt>?12 3 511 iETLBJhJB t t>*Wftl, 
&%12 3 3 tftA*nfciE?L««« : f<iaJI6aO*W' 

fcttft*SE#ffin*©*B<fc*©lT&4. **»© 
flT^D'7 + >^12 3 4tLT/tV + a7n'f> 
(£TF. BCPtit) £10nm©lfTlfftl:i 

[0 0 8 0] -t-L/T. S : f(BiIH 2 3 5 i«^M. « 

fife. WHK&JI 2 3 5 a. «?s*tt**"r*«?(t 
mtt©*f^t-<to«fi£^n5. *njs©»^Ttt. 

*&S£»2 3 5 t LTA 1 Q,$40 nm©BIJSTii:f £ 
[0 0 8 1] SSK. «THattO*f«4: F*-tt»* 

12 1 3*»^J3Ef4. ft*. « J pe»«*2 3 614. * 
its: (Dl) ~ (D7) -C5p2n*#*#**4>&< t 
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©JBBTtt, 2 3 6 chLT. h'-J— tt»? 

T&£3, 3' , 5, 5' -Tetramethylbenzidine (£*T. TMB 
t^-f) t«-?KI2H4©*J^T»*Al a,t*5nm 
©«JiT*«*-r5^<l:CJ:t)ia«t-*. 

[0 0 8 2] &CBS«£ft*£2©*S2 1 4£«£ 
n-5o *^il:*^T. ^2©mS fl&S) 2 14IJ* 
«Ub£ttH2 1 3T4Ufc3t*Sii*-&4«S'P**® 

mm) 2 14U. m?^*«fta«ii2 1 3tax-r 
(ad $2 o nm©«tj*r»jsu 312 ©*n m 

I) 2 14 

[0 0.8 3] fti5, 
&*$4 0%^±««TSfc«6(Il 0~3 0nmll<5 

s»«r»js-r*cttt&39». pjE«iUT©*ii*+ 

[0 0 8 4] **Jg©^©^«jfi^#1"4 

[0 0 8 5] 02 (B) tH«^«l©«« (HMD 3 

U ^i©ms (HWI) 3 0 1 ±fc»J*Sft**«Hfc* 
«|3 0 2lt H2 (B) ittHftD. IE?L$iiM13 0 

3 . fgfts 304. 305. fcjctfm^nst 

13 0 6©-»e**3*l&«^*** 3 0 6©»i 
fc*. ^-TttE?L^mB3 0 3. i5«k 

[0 0 8 6] iE?L^mi 3 0 3tt. PEDOT (poly 
(3,4 - ethylene dioxythiophene)) ttf U ^ V >7>)l 

ffi, #U7^U> (KT, PANItSt) i:->3^/ 

«I?L^iiil3 0 3tl/TPEDOUtfPSS^ft 
5lS3 0nmOl)ITfelt5. 
[0 0 8 7] *fc. 51*13 0 4fctt. *'J/^7ip 

[0 0 8 8] #UA77xZl/>frl/>^O^iL 

f-U>(poly(p-phenylene vinyl ene)) (^.T. PPV 
t*t) . #'J (2- (2' -X?^-^*V^-» ~ 
, 5 _^ h + ->_i, 4-7i-l'>t-l'» (poly [2- 
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(2' -e thy lhexoxy) -5-me thoxy-1 , 4-phenylene vinylen 
e]) (BIT, MEH-PPVtSf) , *fiO)38)t^» 

e>n*3Ru (2- (y7W*'>7x-;n -1,4- 

7x-U>h-l/» (po 1 y [2- (d i a 1 ko xyph eny 1 ) - 1 , 4-p 
henylene vinylene]) (J^T> ROPh-PPVt^ 

[0 0 8 9] #g/t57x-U>*0#fttLTtt, * 
MWflbn^^U (2, 5-v7;^*y-l, 4 
-7x-l/» (poly (2, 5-di a lkoxy-1, 4-phenylene)) 

(RT, RO-PPPtit) , d*U (2, S-v's* 10 
4-7x-l/» (poly (2, 5-d i hexoxy-1 , 4 
-pbenylene))«*ffl^Sdi:^T#S 0 

[0 0 9 0] £fc, *Uft7x>^^4ilTH 
#ft*#*i»&ft*#U (3-7W;W7x» (p 
oly(3-alkylthiophene)) (ETF, PATtit) . #U 

(3-A+yJW7i» (poly(3-hexylthiophene)) . 

(JEAT, PHTch^T) . #U (3-vi7D^\+v;^ - 
t7i» (poly(3-cyclohexylthiophene)) (^T, P 
CHT^^T) , #»J (3-vi7D^+i>;|/-4-^^ 
Jl/ft7x» (po 1 y (3-cyc 1 ohexy 1 -4-me t hy 1 1 h i ophen 20 
e)) (£TF, PCHMT^St) , #U (3, 4-vf> 
£ n^\+i>JU^^7x» (poly (3, 4-d i eye 1 ohexy Hh i o 
phene)) (£TR PDCHT^t) > *U [3- (4 
-t^W7xZM -ft7i>] (poly[3-(4octylp 
henyD-thiophene]) (KT* POPTift) % sRU 

[3- (4-t?W7x-JH -2, 2b7t7x 
>] (poly[3-(4-octylphenyl)-2,2-bithiophene]) (fit 
T> PTOPTtSt) §$ffl^5It^TS5. 

[0 0 9 1 ] S&fc, #U7;U*U>JRO#ttiLT 
H #fi5E3fc#*Stt4#U (9, 9-y7W7Ji/ 30 

(poly(9, 9-dialkylf luorene) (£TF, PDAF 
fcSt") > *-U (9, 9 -i?*{7^)l7)V'*\/» (pol 
y(9, 9-dioctylf luorene) (J£TR PDOFiit) ^£ 

[0 0 9 2] ensowwtt. 
mp (N-/?;i/'-2-tfnu h» , v*^*^* 40 

txH, v^D^UVX 5>*=H}->, THF (fh 

[0 0 9 3] ftfc* *£«0JBffiTH 9t9tM 3 0 4 t 
LTPPV*h;i/X>fc»B3l^rfEBL&BtfB*:* 

T, 8 0 nm<OKJ3K:jgj£TS. 
[0 0 9 4] JfcK, 3 0 4±l:t : F»ai 305 

ZM&tZo fc*. ^CTHWHtailS 0 5t»JST 

gffillcfcO 4 0 nmWTfStS. 50 
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[0 0 9 5] ££ll«^fii£! 3 0 5 ^^^T^m^tt 

«^ejt«i®3 o 6*»*-r«^tfcj:oai«jSft* 

T£W«<fc£ftJI3 0 2 ft*, CdTfcH 
2 (B) t^«l:i?fiM«3 0 6 tLTTMBiiA 

[0096] mmz%2<Dmm (mm) 3 0 7^«$ 

<0«S (ItS) 3 0 714, U2 (B) TH«b&«&i: 
^HIC2 0 nmOA 1 ©S1K± OBtitSft*. 
[0 0 9 7] KKOM3] *£»<B»«TfcL 

&Sfc©fctH*TH4Sffl^TR9ITS. &*3, El 4 

(A) J4aS3t«BOH*«O»fS«ifiT*0, 04 

(B) tt, ^S^O^SittO^TSbfcfcOT* 

[0 0 9 8] fc*. **JS©«Bt*Jt*«JtBBfe^ 
«E<BJMS 2 £ [QS KBSSftOWJU TFT4 2 2 Rtf >W y 
f>^fflTFT4 2 1 £S1S4 0 l±i:flTU5^ 
**B©»B©B^fcttm«M»»TFT4 2 2 tin? 
t^iTFT"(rM$n^)^l$lK 

[0 0 9 9] l»J»fflTFT4 2 2^X<7f>^ 
BTFT421 ft«oT»**ttfc!MI6«B4 0 81 
fctt, B8ft«fflfflTFT4 2 2©V-X««4 0 3 t« 
«69tSl**nfcEB4 0 7, i±ffHK>i«4 0 
4tt«ttl:»«SftftjSlOif4 1 l*«R*t6tlT 
t^. fci5, **l«©«ffit*^Ttt. ^l©miS4 1 

ittBSifc*<fc5K»i*sttT^a. f:t% ii(7) 
ms (its) 4int BSfcUTSsrsttwRo 

»1©«S (BS) 4 l l 

[Oioo] H§i©mS (BS) 4 l i±i:t« 
ft&»!4 1 SOTWESn, *0±t, »S£tts£2 

©m^4 i 4t»ri6-r*^ttj:o«j'ieB^4 1 5 
omm (mm) 4 1 4*«jtaatt*#T*±5t*)«"r 

S&BtffcSIli*^ B2(&«S (I©®) 4 14ft, 

[0 10 1] *mfiCDJgJ|ti5^TH. S2©*S ('» 
S) 4 1 4i:2?8itlR*»^5ut^e»t«ft&«iI 
4 1 3 U7©WB£l;:J:0£UfcJfca*. B 

2 corns (BS) 4 1 4B^6ffl»$n*±Bm»«« 

fcfc*. fc*5, **B©»Blw45^TH noli 
(BS) 4 1 l *B3tttt©*r»T»j«r«Ct«qi*L 
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[0 10 2] ^tl, HI 4 (A) TISBJbfc^^SBOS 

ytm^zan^m^mm.iz-D^rm^ cb) ^m^xn 

[0103] mi ©US (ftC) 4 1 1 (4. a31£tt©» 

«(!(::«£ fl^sfcStx-S. **«OJgl8fc*i/»T, Ii© 

«S (ft® 4 1 Hi, 114 (A) -C^Ltc£?izmtfz 
IHtM3TFT4 2 2 fc«ft«K:SM*;*nfc««T?»0. 
*HJS©}gji(C*5^Tttl 1 0 nmCIIITMSnfc 
A 1 CfcOJB&Sn*. ^^TCMCSIfS 

[0 10 4] ^UT, IlClffi (ttff) 4 1 1±C# 

i»i4 1 3A5M$ti5^, t^tcm^est^ 
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4 3 lMsna. «t*. m?e^M^4 3 1 a, ttift 

j£ (Dl) ~ (D7) TS^ni»^ftft£*ft< 

4 3 2ft»riW*«^H2lttfl!)#ft***»-i'*c:tfc 
j:D*ri£*tia. *mmommT'\t. if eii^4 3 

1 b. LTTMB £ A 1 q 3 5 nm©Iff*lit 

[0 10 5] «?©(HSfett*)(«>**ft*#-r* 
m^F«iiil 4 3 2 A«Sn5. m?«5i£JI 4 3.2 (4, 

*. **lOltT1i «?II£JI4 3 2 iLTA 1 q 
! £4 0nm©lfTSfSI:iO«m. 
[0 10 6] y'ay^>if»4 3 3 £UfiET*. 

^□•^■4 3 3». JEJUEJhlfc'bPWitU 5E3t 
14 3 4 fcaXStlfcE^^Hai 4 3 2 Dft 
WT*10fI flftff) 4 1 ltail/Tl/tofcift 

«lfflHT-tt7 , D7 + >^i43 3t 
LTBCP510 nm©gUPT5H#ifcCJ:0jSBt"f *. 
[0 10 7] #tcfgftl4 3 4*s^$tl-5. #HJ£© 
MTU, 58^14 3 4C*l>T, jEKtnTfimWS 
L. «3fc££i;5. fg^l 4 3 4 14, EJLIiStt 

o*xHJRil/TCBPtfflii, fgftt£©Wl${t:£ti 
T&SIr (ppy) ,t#m%-?ZZ.t\Z£D3 0n 

[0 10 8] *fcjE?lJI»ttfc«nfctt»fcJ:OIHUI 
it!4 3 5«*n5. £:iTt4a-NPD£4 0 n 

[0109] m»\ZJEKS.Xm 4 3 6 £^fST£> C t \Z 

±0««*jss*-*-**«fl:£*ji4 1 3awr 

St*, 1318X1 4 3 6 14, |S§SfrS©E?L©&Att£ 

?li£Al 4 3 6t LT, Cu-PcS3 0nmroIIT 

[0 110] &K»Sifc-&i6 2©*«4 1 4*i«(KS 
ft -5. JfcfgEKfc^T, gl2©«S (BBS) 4 14B* 
',SM4 1 3T£Ufc#£®ifi3-a-*«STS>5© 



TS*tt5ft5ttfiT-ifi5^tl5. Sfc, H2©11S 
(US) 4 1414. ]E?Lt*«ft**l4 1 

a*. #**0*ttTtt, IB 2 corns (us) 

4 1 4*#ricT*WBfcLT, ITOH J f>tft<>v') 
At 2-2 0 [%]©»{tE«B (ZnO) £S£LfcgB3 
2*1SIIS£X/'W*y >Vmz£.r) i o 0 nmCDffil/f KeE 

T&fttf, (i zo. mwywkt. 

10 g^tSst&ifrS&SfcflW) £/Bt>T^2©«S (H 
S) 4 14«t5:tfcT'#5. 

[oiii] ££fc, *3WS©»»o*?«**#1'* 
TB5*JBWriMri-*. 

[0112] 04 (b) tmmzw>\ ©ms q&k) 5 
1 corns (lis) 5 0 i±c»*fcft**«ft;**ji5 

0 214. B4 (B) tttSttO. 5 0 3 . 

20 m^ttSl 5 0 4, 5gftl 5 0 5. * .fctf IE?Lil»! 5 
0 6£©«l*3ia>'E>&2>. CCT(4^7tl5 0 

5. &£CfiE?LM&JI 5 0 6l:SiHF*ft***fflV»t 

[0113] ii corns (ftS) 5 0 1 vztt&Mffis. 

5 0 3*5f^n5. ^CT14. 114 (B) d&I^TlK 
BJbfc<Oi:|5l«fcm^eSffi^5 0 3 i LTTMB tA 

[0 114] #SC, «?€aifK« 5 0 3©±C*HI3S 
30 1 5 0 4 5Wt?>„ a*, ^CT14m^»iM15 0 4 

fflOTlPtScKiO 4 0 nm©B&jPT^I5£T-5. 

[0 1 15] mz, 563tl 5 0 5 tLTPPVl h;l/X 
> ici&fi? £ •e-TffS! U fc^fcffiS: X £ > 3 - t- ft C £ 9 
^[JLT, 8 0 nm©^JP(C^fi£-r?>. 

[0116] jE3U$2ll 5 0 6 5 CtCJ: 

0«l«jfi4*-r***ft^«l5 0 2**^«TS. ft 
**SS©^.Ttt. PEDOTtPSSi:€:*}Ci§ 

40 Tfi£K-f -S. JS:*, *£S©}BttTttjE?l*l2ll 5 0 6 

6 3 0 nmCOBiJf 

[0 117] g^cm2©mS (US) 5 0 7*»*j£i& 

n, jHWf-a^sJc-r*. a*, £^T»i«sn**2. 

©mS (US) 5 0 7(4, 04 (B) T*7RLfc®-&i:l^ 
Sl:8lt<>yW • XX CI TO) H^Kfb <>v^ 
AC2~2 0K]OiMS) (ZnO) £*g£LfdtBJ3 

[0 118] [*S£©»^4] *HS|©#^T(4, 
©fl^» 2 £ fc(4*SS©^». 3 U/t5B3t«E« 4: (48^ 
50 ^©^«lii*W«t-S ! b©»*-P^T0 6*ffl^Tl 
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■j-*. 0 6 (a) \m%mm(Dwm$!>omwmfe 

T'$>K). 0 6 (B) Ji. fgft&^&^fcjiK-p^T* 

[0 119] *Hi|CD^lCfettS^7 l cSB : fc* 
tt©»»2Rtf*«©»llS3 tm*C«flE«l»fflTFT 
6 2 2 2fctf*-f y^>£*fflTFT 6 2 1 £S1£6 0 1 ± 

FT 6 2 2lipft^;HTFTTf^tlliOA5I$ 10 

[0 12 0] ^»g$ilffllfflTFT6 2 2 SU^-f V 
ETFT6 2 1 Sa^TM$nfcIHM»i6 0 8± 
tlte. *8fEW«lfflTFT6 2 2©V-7M6 0 3 
«»C»ttSnfcE»6 0 7. *3<ktfh*l"f >««6 0 
4t«««C««Snfc*lC*g6 1 l3&»«lt6*lT 

^s. **igo^ci5^Ta. ii ©*S6 i - 

lteHg£&5±-5KJBf££:nTU£. f^T- II© 
«ff (NMI) 6 1 ltt. HMftbT*Hr*tt»»ft© 

«tfi, Sl©fl (M) 611 20 

[0 12 1] S«6 0 ltLTIt Sfttt*** 

[0122] 1 1 (IBS) 6 1 1 ±ICW« 

{fc£*JI6 1 3 5WgfiK£tl. ^©±fc, mattes! 2 
<D«@6 1 4ft»J*-r*Cia:CJ:0*3t*?6 1 5 £5t 
£*»T*S. ttfc, **«©»»Ttt. II 

©en (ira) 6 1 i***aiitts#-r*j:5c*fifc-r 30 

*««*»**Hfc*>6, RlOfi (US) 6 11H 
12©fi (RM) 614H i£fttt©*micj;0 

[0123] *&mw&m\z&^T\t. m 
s) 6 1 1 can*weflv>«££*&*flM:#tti 

6 1 3\Z&\i%*>rVT<Dni&£\Z&r)3iCtiyttf. I 
l©mH (»«) 6 1 ltt*>&ffl«tSn-5TiBffl*MII$S 

[0 12 4] JfcC. 0 6 (A) T-UJH^bfc^^gg^^ 40 
Jtt*?lC*W4*?«ljSCOlr»TH6 (B) t«UT» 

[0125] iioti mm.) 61111 ajtttojs 
wmmmiz£OMtiL£tiz>. *mm<D&m\z&^x> 1 

lOti (HMD 6 1 ltt. 06 (A) T-^Lfc«k'5»I 
««*!l»HT FT 6 2 2 t«««JC»«ESnfc«*T* 

0 , **j6©^^t-j4. 1 1 ©m® mm 6 1 izw 
tiL-t&tmtLx, mitfywA • xx (1 to) ot 

^<b-f >v^7AlZ2~2 0[%]V>mtW& (ZnO) 50 
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1 0 OnmCKffIfJ^H'5. 
[0 12 6] -?-UT. 1 1 ©€& (BS) 6 1 1 ±fc# 
«Hfc#ttB6 1 3A«^tl5*5, &ftlC|M*&0iE 
?L©&Att£ft±£#3^££WT3IE?LftAJI6 3 1 
*»»J«*fta. *^SSW^SlT-«> IE?Li£A!6 3 1 £ 
LT. Cu-P c £3 0 nm©MIJPTJlMfffifc«fcBsSffll 

[0 12 7] ^!CE?Lttiit4l^nfe«^lCj;0IE?Ltt 
i£16 3 2*S^Stl5. i;Ttta-NPDS40n 
m©gtJPTfj*?£iC,fc 0 dcHT *. 

[0 12 8] 5fcC563fcJi6 3 3«Sft5. #*iS© 
MI6 3 3l:^T, EJLi«WW»* 
L, Bftfc&U*. fBt! 6 3 3 ti. iETLIfiSltt- 

t*5Ir (ppy) CiC J: 0 3 

0 nm©KJPT'l&«-f •£>„ 

[0 12 9] $ "ifCs ^Di/ + >yi6 3 4$Mt 
*. ^7*>^16 3 4H ]E?LB±li , b«f«n, 

3 Sfc&ASttfciE^tfm^lifcMfcaDftW- 
lTtt^P"^>^I6 3 4tLTBCP$l 0 nm© 

[0 13 0] ^LT, l?iII6 3 5«$n5. 

a*. t?iii6 3 5ii vpsgft**-*-**?* 
mmm 6 3 5 1 ita 1 q, $ 4 0 nm0mmx'm^& 

[0 13 1] F*- tttt? 

**If t« C tfci 0tf€l«6 3 6 

6 1 3 fc*5. * ; fea(B«6 3 6tt. «ti& 

SC (Dl) ~ (D7) TS*n*»?t***a;<tt) 

H®6 3 6 t. LTTMB <t A 1 q, 5 nmfflllT 

&mmr % z t 

[0 13 2] wzfemttiz%2<Dmm6 1 4*»»ja* 

nS. *^BJ[cij^T. I2©«® (RM) 6 1411 

m?z%®it£®m 6 1 3tcaA-ri>sffiT^5fcje>tt 

^H»©/hS HWTMStl5»S5. * n't 
*£J6©^J8Ttel 1 0 nm©IlTMSnfcA 1 d\ 
^at-&I2©«S •(&&) 6 14t»l«r«. tt*. w 

[0 13 3] **KO»!lO*?*!jfi*«"T* 

[0134] 06 (b) trnmizmiomm mm 7 
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out. mft&v&wmmmiz&QMf&znz. l& 

U % i ©«i 7 o l ±^j££ns%$Ht;€r 

^17 0 2 tt, E?LttSl 7 0 3, 7 0 4, 

MSI 7 0 5, S±tf*?filfi«7 0 6£CD«l«ig 

7 0 4 C*»?*fkd*effl^fc»*K:^^TlttW 
T So 

[0 13 5] il£7)ii 7 0 1 ±KIE?L«®i£l 

7 0 35W«J**ft*. d21T»4, IE?Lttiil 7 0 3 t b 
TPEDOTiPS S tft*fc«»**Tfpabfcft* 

*«0#*Ttt£AII3il 7 0 3 £ 3 0 nm^R»T)S 

[0 13 6] &\Z. E?L«5S1 7 0 3<0±H«3tH7 0 
4£»J5fcT*. IIttt583tl7 0 4 iLtPA 

hj£K«fc9^*bT, 8 0 nmOBWKJgjST*. 
[0137] SSJtl 7 0 4 0±Hft?H2ll 7 0 

5SrJgjrr*o C£Ti£S^i|ii£JI7 0 5 £*$ 

JRtfftfccfcD 4 0 nm(2KJPT^firt3o 
[0 13 8] ^(cm^GJi®^7 0 6 £»lfeBft*j££iX 
-5. 16 (B) fc45^TKWbfcOtW«K 

®^£Si««7 0 6 <t LTTMB tA U 3 ^5nm 

[0139] ftftllfB 2 (US) 7 0 7 

(DM® (HfS) 7 0 7te, 06 (B) T^Ltzvtmm 
•IC1 1 0 nm©|*T»*ShtA 1 J; 0****1 

[0140] KSOII 5 ] #*«<D»1IT 

08 (A) Cit«k5l:llit&«>Sloti8 0 
2 8 0 3 t5Wtt-r*««tIE?LeJt«« 

8 0 5 ^tt, BiSifc**2 0»B8 0 4t*ift6 

«i8 o st^ar^att^m^eaffitts o 9^^r 

[0 14 1] 0 8 (B) fctt, 2 TRBLfc 

o«« 802 t^mit^mm so 3 ttmtzmmziE 
K&mmms 2 1 **-rs«jST**. 
[0142] -r&*r&, si <^ms (its) 8 0 2±t 

a — N P D^^lft^ £ i£«fc 0*1*3 
tlfeiE7L€a««8 2 1^3 0 nm<Z)RJST*J5&£n . 

So 

[0143] fit, 2 l±fctt, a- 

NPD£4 0 nm(7)IRjPTiE«r^^i:m:0«fiE*n 
fciE?L$iiS1 8 2 2AW$ns. 
[0 14 4] E?L«l2IJ18 2 2±fctt, 0 2 

(B) TSbfc©fcH«fcbT583fcJI8 2 3, 7*a>y* 



14) ^1 2 0 0 3 - 2 2 9 2 7 8 

26 

>/7l8 2 4, m^S! 8 2 5, &<£tfm^PfcjllI$ 
8 2 6A^dcSn, »IMS*tS*lflSftM8 0 

[0 14 5] ftftJCA 1 £2 0 nm<Dmm~ei$MtZ>Z. 

tiz£DW,2CDmm (its) 8 0 4«^n, e?L£ 
s^«8 2 1, feAtfm^ejtm^s 2 6*#-r*±# 

[0146] 19 (A) \Z\t. 3 Tffi 

9IIbfc±*Hi#ffl©fE3fc*?K:43^T, £6K:B§ST$> 
10 Sffl 2 <B*ffi 9 0 4 tWaMbfi-ttH 9 0 3 t««»T4(ll 

«ciHLe»«*9 1 6 ftir-r****^©*?**^ 

[0 14 7] &43, A1S110 nmtf)RJPTJS!KbT 
*J5jc*tlfc«l C0«S 9 0 2±ttt, 0 4 (B) "CSb 

tz(DtmuizLTn^fcmm®9 1 1, ^^19 1 

2, 7Dy*>yjB9 1 3, *3tH9 1 4, &±tfIE?L 
MSI19 1 5^W^n^o 
[0 14 8] fit, jE?L3ii£g9 1 5±fctt, 7^iz 

20 a-NPDi ££^tfTS CI £ 13 ± 0 »J*£ttfcIE?Le 
«ffi«9 1 6#3 0 nm<nm»T*ftm£ftZ>o 
[0 14 9] W\k\Z I TO£ 1 2 0 nmCOmiPT^KT 

z>zt\z£vm2(Dmm (mm) 9 0 4«jn, « 

^e^^9 1 1, &cktfIE?L£Si®*£9 1 

[0 15 0] 0 9 (B) \Zte, mt&oBn4T*m 

£Hl£>iiS9 2 2 tt«ft&«!9 2 3 t««ftt5I 
^triE?LfeSffi^9 3 1 «WT*»Jt*^<B*F*KSK 
30 ^^TRft*. 

[0 15 1] Tfct>% I TO^l 2 0 nm^KJPTfiEK 
LT»*Sftfclll©ti (»«) 9 2 2±l:H 7^7 
•fe^-tt^T** T C N Q t jE?L»att«)#ft^* 

eBM«9 3 1^3 0 nm<B&JPT»J&£*aS. 

[0 1 5 2] flT, E7LeBffi«9 3 1 ±lCtt, a ~ 
NPD£4 0 nm(DWkmTMM-?Z>Ct\Z£r)mJ&2tl 
fcIE?LJIi£H 9 3 2«^So 
[0 15 3] £45, IE?LiSitg9 3 2±&tt, 06 
40 (B) TSbfcO) < hip|fl|HbT«*19 3 3, 7*ay^ 
9 3 4, m^iuSl 9 3 5, ^.k^^fiBSW 
9 3 6^M$n, •■«i8**-rs*«ftft«fJi9 fc 2 

[0 15 4] ftftKA 1*110 nm©R»"ejSIKT'5 
e:^(C c fcOB2comS (US') 9 2 4^i^n, iE?L 
fiB®^9 3 1, &±tfm?£3fffi*£9 3 6 **T*± 

[0 15 5] [*1S(D*!I6] **McO*tlTB, 

50 FT ( n f t **ST F TRtf pf t **IT F T) * 
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to 1 5 6] *■«*. SS6 0 0 ±\ZTi&mm^6 0 1 £ 

16 0 2-6 0 5£J&J$T*. 
[0 15 7] ii6 0 0tLTIi A'7XIS {#17 10 
3 7) £ffl«r>. 7Ml6 0 1i:LTH 7*5X?C 
VDffiTfia8fi*4 0 or, M*"^SiH,, NH>, 
N,0*^ffSSn*»ftSfl:v'J=i>il6 0 1 a (ffl 
figitSi=32%. 0=27%, N=24%, H= 1 7 
%) £5 Onm (ff£b<tel 0-2 0 Onm) ^fiTf*. 
*l»T. SS£:*V>*TiSfc#b7c&. *S©Ifft;il£ 

t77i (i/io ot» tists. ^^t^t: • 

■7CVDffiT/&J8lj&£4 0 Ot, IMXS i Hi, Ni 
O*^Kn5tftffty'J3>l60 1b (8L£tt 
Si=32%, 0=59%, N=7%, H=2%) Sri 20 
OOnm W$L<li5 0-2 0 Onm) ©JPSfciH^ 

S3 0 CO, J5£M#7.S i H,T*ftK«|jfi*#-r-5* 

©JP£ «?$b<t42 5-8 0 nm) T^TS. 
[0158] **«0»ttT»4T«fil)l 6 0 1 £ 2 H*jfi 
tbTSbfctf, ffiEI6»«®¥JIffll££tt2JI£)U:« 

ti&\Z®M\tts.^ifi. iff- b < (4b U 3 >$fctt-b U n 
Vyjl/TZ^A (Si,.,Ge, (X=0. 0 0 0 1 - 30 
0. 0 2) ) £&&££fflU, i>*0©^|£ (TWy* 
& LPCVDS, itliy^X^CVDSf) tC«t0 
»*TfttfJ:V». ^^XvCVDilH $ScS£ 

[0 15 9] #UT-. #aR«jfit*-r*¥*(*:|Roa 

fl:fit£*J«T*. #HT". TFTCLtlriffittflt* 
fc»fc««&5F«»7c* (#n>£fc«U» CDH-fcf 40 
>?1kfi0. CCTIt S>#7> (Bj Hi) £«S#8I 

t>y*fr*ftia«El 5kV, yJti7>l*«Tl% ■ 
»C#Sib;fc.#7.8it*3 0 seem. H-Xft2 X 1 0.". 
/cm , T#fiR5/'j3>ttC3KD>£*l)nt/t:. 
[0 16 0] M&JlT 1 0 p pm(D--ytr)V 

[0 16 1] Jra&&g£fT^igS{fc£-&T&ll 50 
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©SMttSTfTSfc^tt. 5 0 0r~6 5 0"CT-4~2 4 

RFlWTff d crtttt**flsofc*o»fi3i 

(so or, imm) ©a, ^^©^©iHias (5 
5 or, 4^p B i) *fToTtt««**#-r*-> i Jii>Bt 

[0 16 2] »ft*jfi*«-rs->U3>K*ffi 

(X e C 1 :$S3 0 8 nm) ©fSStf S:;*:^*, 

»4^J^«*©H#U— tf-^fcttftfrU'— y-Sfc»4 
U». #JE@#b— tf-£b 
Ttt. attJBfiSfctt/Ui^SHBOYAGU-lf-. Y 
VO, b— tf-, YLFb— tf-. YA10,b— tf-, 
^7^b— tf-, JHf-b— tf-. 7m>F7-fF 
b— tf-, Ti : if? 7 -f 7 b — lit Eft 
&b~ tf-tbTtt, S^fi*fct4. /X;^56«OX 
+ ->7l/-tf-, Arb— If-, K r b— tf-, CO, 
b— tf-Hfcj** 0, WE&JSb— tf-tbTte. XMK 
ilSfcte/'WX&ilO^'J KSOAb— tf-. IS 

*«b— tf-. aastb— if-a«*tf&n*. u 

— tf-^S:l^^7c^*?tI«J:-pTm2ii5iSffi, B3iS 
P&KgifebTfflnTfci;^. rt)V7,§m<D\/- 

■!f-£/Bt*3»#Ktt. HOilb^&ftl OHz-l OKH 

zSSW/WXb— tf-3fc*m». SKb— !f-Jtt*Jt 
#*(CT 1 0 0- 1 5 0 0mJ/cm ! tC*7tb, 5 0 
-9 8 %<D-t-n-7yZfm%'biTm&l>> ■> I J3> 
flt*ii*jfe3tS*ntfJ:^. CdTf4. ^OMb^KSc 
3 0Hz, X*;i/=£-£S3 9 3 m J /cm'fb— tf 

-ytnmttzx&tp-efis. ^fe, *«»!B©b— tf- 

*«l»*«^Cf4, x^^-f«B0. 0 1-10 0 
MW/cm'gS (»*b<J4, 0. 1-lOMW/c 
m') *ii£5.gT*5. -5-bT. 0. 5~2 0 0 0 cm/ 
sgS©jfgT'b— tf-7c(lWbTti»65lC7.'r-vS: 

»frbTjismu4«fct/>. &*5. tfc^ms? 

H^+T-fT^fcfe, b— tf-7t©Mltlc«tO*®tcSE{b 

[0 16 3] b— tf-^«pss|*(i«k0.^fi£$nfc 
S<tBtS#7yaT»3cLfca, m2©b-if-^©M 

¥S{kbTfc«k^„ -tO«&Ct)±i!EbfcJ:5tt*«5E 
S f4/ 1 ;i/ 7. © @ «c b — *f - £ tz t4M» b — tf - 
3i1Z\t&mi'-1f-£m^hZ\t&X'$Z>. d©b— tf 
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-% (»2 01/— tf-*) t>W#C#»*3t**^CJ: 

[0 16 4] ft*, iCT©U— !f-3ttO!R»»4. »^ 
^ff^yij =1 >J&^<D##X7£3£©^3m£ESltt"5± 

flsHCln*., *y>*r«ffi* i 2 o»filbT#tt l io 

~5 nmORftHiii^&5A'J7l$f^t5. 
[0 16 5] *HT. !^)7m±.\Z7.ny fmzTfv 

>KftKJ»l 5 0 nmT«t5. *#UtO*«©^^ 
y ^»lCJ:*iaUll*m4. «K**0. 3Paib. 
#X (Ar) 11*5 0 (seem) fcU J3J*7W- 
$3kWtL, S«g£15 0ttt5. ft*. ±12 - 

«MEtt. 3X1 0"/cm'~6Xl o'Vcm". ft 
iClfWilxiOVcm'-SXlO'Vcm' 20 
■C**. 5>^7X-;]/*«*ffl^T6 5 0 

[0 16 6] /tU7lS:X7f>Wh7^- 
ibT, y^^U >£*1M hT'$>i>7^=f>7C*?r^tf 

& tz » . ttfldi^ ewA'JTisy'^u/ ym »w» 

[0 16 7] #6nfc»»«a**T**>'J=l 30 

T» t«ft« ft 1/ v 7. h -=> ft i> ? £ 

n&¥*#ii*»e£"*"*» ^SMfrs^f&bfcig, us? 

[0 16 8] ¥»#«*JBfifcbfc«. T FTCL 

guft (v't h) £SiW-f-5fc»lCpIJ*£<'>«nI!£ 
^■r*3F*fi»5c**tSlnbTt>J:V». ft*. 
»bTpS6^"r-6'Flt«l3C*C»4. #n> (B) . 
7;i/5-^A (Al) . #U£A (Ga) fc£HJH»JB 41 

*, &mmz\$v> (?) (as) 

[0 16 9] »6tlfc»*«JS**rr«S' , J3 
nfc¥^#16 0 2-60 5£»<£T-5. 
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[0 17 0] *^Tf. 7vS*tto'^t>^^ 
& * -5 1 m ft \Z v U =J >BI©S@ * b fc % . 

h&mm o 7 t»*^**ijs»a:-r**e»«* 

EfcT*. ft*. y-HWW6 0 7fcbTtt, Si* 

felciO 1 1 5nm©»St?«ft«ft5' , J3>||| (ffls£ 
itS i = 3 2%. 0=5 9%. N=7%, H=2%) T 

[0 17 1] ^HT, HI 0 (A) C7RrJ:5H. y- 
hiiife«6 0 7±tcBKJS2 0-1 OOnmOllOli 
f 6 0 8t, mm 1 0 0-4 0 0 nm©I2©itll6 
0 9t*»iWtl). #*J£©^SiTte, y-h*6» 
H6 0 7±CHUP5 0 nm04ft^>^*E KJ¥3 7 

[0 17 2] % 1 ©^HfcRtf^ 2 ©i»«K*»^TS 
MttWStl/TttTa. W, Ti, Mo, Al. Cu 

MRtffg2©if*BlibTU >^©^>*Eft7C^*H-tf 

>i7 , bfc#-ttSvU3>isic^$n5¥*ffii^- a 

g : Pd : Cu&IOWUK tfc, 2i«i£C 
[S^Sn-f, flIAfcf. III5 0nm©^>^Xf>l. 
RJP5 0 0 nm©7;i'5-*Ai5'U3>©£* (A 1 
-Si) K, KJP3 0 nm©^b^^>KSBS*^lb 

fc3S«ljitbTfc«fc^. 3 
mi ©^*K©^>i , *^^> l '^^ r ^ ,: ^ > ^ X ^ > 
*«V»Tt>J:^U iB2©*««l©7JI/SX'5At">'J 
n>©-&& (Al -S i) «l:ft^T7JkS-5A^ 
*>©•&&« (A 1 -T i ) Sffl^TfcJ^b. »3© 
*«fflt©Sft^^ ^KCftS-T? 1 * >«ftffl^T'b * 

[0 17 3] 010 (B) C^-riPt-^S^I 

SC±D U^* J-rt^ftS^*:! 7 6 10-6 1 3£^B)c 
u> /r-^ttSRcKic^^^BSc-r^fcfeW^irox-y? 1 

> ^ . »i©ivf> y«ag-e«m i 

2Wyf>y*fr"«f5. lyf^SttlCP On 
) duct ively Coupled Plasma : W&fe'a ^7 P 57.*^) x-y 

M*x-y5 1 >^-r-5^i:^^S» ^-i* 5 - Xyf>yi 
flZiUH CI,, BC1,, SiCl,. CCl.ft 
Z$=tt%t?Zig.m*ji*%tzlZCF,, SF„ NF, 

0 [0 17 4] **JS©^!iTli, SSfifl 
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v) (Ct>l 5 OTORF (13.56MHz) «*£fi:AU m 

<&«WB*lMXtt, 12. 5cmxi2. 5cmT* 
0, □<*B©«M»!M' X (CiTttn^ORIt 
^n^cH^RS) \t. S12 5cm(7)RSt$)l)o 
»10Xy?>y*frfcJ:i)WBltXy?>yLT»l 

^frTOWCSnx^yfy^Mi^ 0 0. 3 9 n 
m/min, T a Nl:*tt^X7f >^g«8 0 . 3 
2 nm/mi nT*0, TaNtI»T*W03iSiibttie 10 
2. 5T»5. :©gl0l';f>y*frl:,J:o 
T, WOf-A-ftH «2 6 9 £<B&, 1/y 

X hfri&ZVXZ 6 10-6 1 3*»*-&1*fc»2© 
Xy^MfefrKfcA, l7f>yfl#XKCF*i:C 
hiSfflK ^n^n<2#XSSJ££3 0/3 0 (s 
ccm) fcU lPaiOEAW'fMOtiHSOO 
W£DRF (13. 5 6MHz) t*SSAbt^7X7 - 

(KfiXr-v) Ct)20W(Z)RF (13. 56MH 
z) «rtft»AU HSWtCft(OgE/W7X«ESW 20 
iOT*. CF 4 iCl 1 *jg^UfcS20X7f>y*tt 
TfiWlR^T aNK<hfcI^ggKX^>^£*l3 0 
*2 0Xy^>iT*ttT©WC»"rftXy5 i >iraflEtt 

5 8. 9 7nm/m.in, T a Nl^fSX^f 
«H6 6. 4 3 nm/minT*S. fti, y-HM 
K±l:aSSi8tct&<xyf>mt»l:lt 1 
0-2 OXaflE©«ftTXy?>yilSnBftilllPS**t 

[0 17 5] ±E*!Olyf >yjBITtt, 

SSftKWiJOTS/W 7X«JE<B2WIK: «fc OKI 1 Oigtt 
l&t;«2 0ill«Jia)««*^-/^««tft:*. ceo 
7— /t-»(0ft*»4 1 5-4 5° tr*lttJ:K 
[0 17 6] u^lT, JBlOXy^>yfflaJr±0JB 

i (ommmtmi <ommMfr*>&*» 1 

6 15-618 (» 1 615a-618atl 
2(0^mi6 1 5 b-6 1 8 b) y- M6 
■M^«IHUt6 0 7tt, 10-2 0nmlSX7f 
>^£tl, Il^M^ii6 15-6 1 8Tffit»n 

t^mmm<t^fztr- hmmme 2ot&§, 40 

[0 17 7] *^T\ UvXh^£fc£VX27£Efc£-£ 
1"^«2 0Xy5 L >yffl ! aS:ff3. :CT11 X*y^> 

y«<fxfcSF.tc i.to,t*ffl^ -ttneno* 

XfitSit£2 4/ 1 2/2 4 (seem) fcU 1.-3. 
PaOEATa<;H(^)lii:7 0 ow^rf (13. 
5 6MHz) t^^gAlT^XT^lTX'^ 
>^£2 5S>fTofc„ £«« SSXf-y) fCfcl 0 
WORF(13. 5 6MHz) **€:»AU &Kfy\Z 

ft©ga/M7x«E*Bunrr*. g2ox y ^>y«i 

!T(OWKJfrT*X^>ySKtt2 2 7. 3 nm/m 50 
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in, TaNK»T*Xy^>y»«tt3 2. lnm/ 
mintfeO, TaNf:»tWlKH;B7. IT* 
0, *6fi§l6 2 0T*4S i ONl:#tSIyf>^ 
K«3 3. 7 nm/m i nT*9, S i ONKjfcfTSW 
(Oa«lfctt6. 8 3T*^ C<D < t'5trXu/^>^^7 > 
ffl^CSF^ffi^tS^ ffeftlR6 2 0 tO««Jt 

[0 17 8] 2 toiy f >^jan:«k 0W©f- 
/i-fctt7 0' fcfct>fc. :©«2©iyf>yfiii: 

«tO*2<D*«16 2 1 b-6 2 4 b*Mt*. - 

(OmmSe 2 1 a- 6 2 4 atS*. fc*, Il^t 
I621a-6 2 4 all II C0^fl;S 6 1 5 a - 6 1 
8 attttfH— b-TXT**. ^IBKtt, mi^^l 
COigte, S2<DX-/^>^attftrJt^T^0. 3 Mm 

aa, o. 6Mms««ig-r**^t)» 

3 #B fc A, £ ffc**tt 
[0 17 9] *fc, 2IiIl:ft^.T, KIP 5 0 nmCD 
*>^Xx>B£, KJP5 0 0 nm<07;U5x£A£v'J 
3><D£& (A 1 - S i) BH, KJP3 0 nm^ftf^ 
>«*«*aHbfc3«*ifii:Lt*^, HlOlyf 
>yffl.at*»*«l©X!yg 1 >y*frtLTt4, BC 

S£ftit£6 5/10/5 (seem) tU ££fl (IS 
fiXf-y) 1C3 0 0WORF (13. 56MHz) 1 
ASfiAU 1. 2 P aOEE7tJT=i-r;i,^comS^4 5 
0WCORF(13. 5 6MHz) tASSALT^X 
T^MITI 1 7»<&Xy^>^£fr*.tf«fc<* II 
OXy?>y»aK:*«t*J(l2flDXy?>y*fl:tbT 

Jfcft 25/25/10 (seem) tU S«« (tt» 
X^-vO l:^2 0WORF (13. 5 6 MHz) 1* 
£&AU 1 P a©ff*T3-fJUS^«SH5 0 0WC9 
RF (13. 5 6MHz) tASSAbtX^XTSt 
JB6UT«l3 0»a*OXy^>yttfAtfJ:<, H20 
Xy^>ifjflatUTttBC l.iC l.ft«V^ 
tt<&#X«tftifc£2 0/6 0 (sccm) ^U 

(StfiA7-y) MIOOW^RF (13. 5 6MH 
z) lA^gAl, 1. 2 P a©EE*T3-ni4BG>«S 
l:6 0 0W©RF (13. 5 6MHz) WS8AUT 
75X^*£j*tTXy?>y*frAtfJ:^. 

[0 1 8 0] *^T.' U^X h^ea^^^SiSL 
fcf£, *l©F-lf>^«ia*fT-pTHl 1. (A) 

^£f§£„ H-t;>j r fiiatt<*>K-7 r tt, fcb<« 

-XSSI. 5 x l 0 ,4 atoms/W tL, iQi$SJE£ 6 
0-1 0 0 k e V£LTfT-5o nS£tt#"r***6«37C 
Silt, AStttttU> (P) *fett8t» (As) £ 
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jsn«. ^©*£. as 1 2 ©ami 6 2 

1 -6 2 4A^nS£##1"-5^ii56tl7C^C*ft*-7Xi7 

tfto, iaa^wcwi ©Tie*** 6 2 6-6 2 9 

jJt^StlS. IBl©Tttft«*6 2 6~6 2 9fcttl 
x 1 0"~1 x 1 o'Vcu'roaSttB-enfflfctt^T* 

(1 U «g«B ©<R« £ n • ■ £ Of*. 
[0 18 1] ft*. **JtO»«T?ttUS?Xh*»6ft* 

[0 18 2] &^T. Hll (B) tC7ST<kpCl/vX 
h^f,&W9 6 3 1-6 3 3ft»BEU»2©H-tr 

f t fc^jjrr*^***:!©?- *JHBj£is«Rtf 

©Ji§ffl©fI^£&llT*-?:^X'i&0, 7XJ 6 3 2B 

[0 18 3] ^©F-bfV^mSK&ttS-f^F- 
^ftOftfrttF-XaSl. 5 X 1 0" atoms/cm 1 1 2C 
U Jn3«)ES6 0~10 0keVtLT'J> (P) * 
F-tf>£'TS. I^tii H2CiiI6 2 1b47 

£n3.> *9lfc. ?7^6 3 1~6 3 3tlbnfcltl: 

B^jjo^nft^. cie>bT, w,2<7)^mmw$. & 3 4, 

6 3 5i, »3©T*6»**6 3 7#»fifcSn5. H2 
©5F«*«*6 3 4. 6 3 5 CB1 X 1 0"~1 X 1 0 
•yen 1 ©jf^fflTnS£tt#T£^tt*7C^£§sin£ 

nrns. * 2 ©*«<*«*£ Ri&**«H 

©®*S4n*fi*St ! b^. 3 
[0 18 4] *fc, 8 3 ©*«*«*«* 1 
<fci9m2©^FM«lM^=t0 ! feiS«S(*^^n. 1X1 

0"~1 X 1 0"/cra s ©Sa«HTnS£#4T^^ 

tiTc^^^Jnsn^citirft*. ft *5. %2,<D^m.mm 

-ttT F — K^SfrSft*. r— /^-ffi©*®^^* 1 ^ 

14. *3©*tt»**iHi;**l6H©***n-<R* 
fct>*«. *ft. 7XJ 6 3 2Tlt>ntfi«tt. H2 

WttfMt6 3 8 tft*. 

[0 18 5] ^T- UyXh*^&57X?6 3 1~ 
6 3 3*»*Uft«. •ffctl/S'Xh*6ft*^Xj'6 
3 9, 6 4 OS^U011 (O [C*-r«fc^^3. 
© F-tf>^a*ff -5. 

[0 18 6] B»HBfc*^T. ±I2?g3©F-fct>:? 

•TS^S36^l7t5l* ? ^iD^*T-ft^4©^S5B^lli^6 4 1 . 
6 4 2RtfJB5©3Ftt«««6 4 3. 6 4 4 £^fiTf 
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[0 18 7] *4©**fiftfl*6 4 1. 6 4 2C 

(jixio"~ixi o ,, /ci , ©«*ieB^paa*^* 
■r« 3 Pie«7c** t «iB*ti4J:5C'r*. w. m4©* 

tt»««6 4 1. 6 4 2 l;li*OlSX'J > (P) *** 

Sl4pS)<hft^T^5. CliTIi, E4©^*6#3^t 
^Ugg&H©^£ p* t>"?^. 

[0 18 8] Sfc, * 5 6 4 3. 6 4 414 

I2©#116 2 2 a, 6 2 4 a©f— K— SBtSftS 

«*t*jac*n*t>oT?*o. ixio"~ixio 10 
/ci j ©it^H t p n ^mm^MifiWisi a n 

[0 18 9] gi,±sxoiix^n-6n©¥iffitn 

MSfct4p31®^®^£ ; S'"^' 5 ^^^*^ eE ^ tl 
3. 3M816 2 1-6 2 4»4TFT©y-hmffii:ft 

[0 19 0] &<^T*. Bff±W*«5lftMI (BwUft 
£JBs£T*. #»©^SIT*14. ^5XvCVDtt 
C± DRf 5 0 nmO*fti' , J 3 >R*»*bfc. 
M. ^©IftWRttRft^'J 3>KCIE££nst>©Tft 

[0191] ^-n^nc^frHwSJnsnfc 

7>^3t«*ffl^ft7bf2/ FU— ■?)V7--fr& 
(RT AS) , *WBYAGI/- tf-*ftt4x+->VU 

[0 19 2] *fc. **SS©^SlXrl4. ±!2?S14fb©lu 
[0 19 3] &V>T*. 8fcfc->'J 3 !©■ 

n«Ui6 4 5*»j«i/t*m&3 (300-55 o'er 
i~i 2P#H©*Mtt8> *fifv>, *»#«**ft;T* 

Ig£fr5 (H 2 (A) ) . ft*. fgl©!PBlffi« 
1 6 4 5(4. ^^XTCVDSiaor^^nfcfWt: 

©Igi4SSl©!M*6i!3=K6 4 5C**n***KiO 
^#:l©^>y'J >^#>F£&St-5lSX J <&£. 

iwit<*i#i***ft«;t* f t**» ftfc*u 

*3fc«©»*Ttt, m2©¥«lttT7;P5-^A4 
±^tT-5>TO4ffl^T^?>©T'. **flSi"*l8C 

*ht» 2 Awsiwaaftfrti' 
0 (7 p 7X^c«ki3i!)e^nfc*^4ffl<' : '4) sftoTfc 
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[0194] ^ut, mi<DMfflmmm6 a 5±tc#« 

HHM*»»6 6)0-5^2 ®Jimj£ftK6 4 6 *»fcT 

[0 19 5] SSK, AI2(DJBm«fe«idK6 4 6±C!W 

AU7BI6 4 7 t«j5jE-r*»»tUT»4, JMWSHCtt* 
IfcT^S-CA (A 1 N) . mOkftV )VS.-QJ* (A 10 

ino) , mt^.it7)v^-^K (aino) . 

m (S i N) . gftSHtg* (S i NO) ^©7^5 X 
l>AXtt«***tH6«Bt©ffi. SMfciMf*, DLC 
Wt ; E>H7'fi'*-*» RSffl^T, 0. 2~ 

Til, SfcS*^ S ft * A* U 7M^/t7?U> jT*6C 
±00. 3(imOlITMt5„ ft*. CITffl^S - 

hz>. 20 

[0196] *^t, #^«*««fca'r*=i>^^ h 

ffla*JB*ff3. *£*©»!8Tt±lg 1 ©!RIK«R& 
i7f>nh7/t-tLTl2©IF«ISi7f 
>£*bfcg. £*K (HiSL-ft^) ?i7f>WFy 

K (HSbftn) Sl7f>m. 
[0 19 7] *UT. 3 4.6 3 

5, 6 4 1, 6 4 2 £-*tt-en*ft«fc»«1-.5E«6 

5 0~6 5 6 i:. UStftSJB 1 ©M6 5 7 *»J*f 30 

rtra. gfc^> (T i N) £J1H, 5 0 0 nmOl 
JPfcjSKL-fcft. cn6/t^-=>jrLTEI6 5 0~ 

6 5 6 feiixm i ©«s (M) 6 5 7 

[0 19 8] ft*, *£*©*ttC£l*«rt?-:=:>?' 
»BOIyf>y*frlt X-y^>?ffl;tf7,lCCF t fc 
C 1 , tfcfflW -£-n-en©^7.iiit*Jt*4 0/4 0 40 

(seem) tU 1. 2 P a©E*T3'f JHf©«ffi 
(C4 5 0W©RF (1 3. 5 6MHz) m*l£&AUT 
7"7Xv££j£LT3i>J3 0S>SS©X<>^>^*fT O, 
SlSflfl (IS^X^-v 5 ) (It) 1 0 0W©RF (1 3. .5. 
6MHz) S*)£&AU £KWKA©ge/'W7X« 

[0 19 9] ft*. **lfi©»ttTtt. Sgl©«ffi (A 
ffi) 6 5 7»4E»»riEtn«rir»j**n. £5igg*Mtl 
««6 4 2 <b©IHi8l£*E*aTJ£E££n3. 

[0 2 0 0] £t±©filtrbT, n^t^HTFT 7 0 50 
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1. P^i-*;H!TFT7 0 2ft*T«KAEI»7 0 5 
<t. n5 L ^^;PSTFT^e>ft-5X-1'^5 1 >^fflTFT 
7 0 3. nf- + *^fflTFT*>6ft*«aEIW»fflTFT 
7 0 4 i^#1-SB^SB7 0 6 *B-*«±K:»J*T* 
Ct^Tfi (ill 2 (C) ) . *9HB»«t»T:M:;:©J: 
e>ftS«*ffiS±7j7 7 1 -C XT r- U *X*«£Pf.K. 

[0 2 0 1 ] BisSSgn 0 6t*^T. X-fy^iOBT 
FT 7 0 3 (nfvUITFT) (C(4? + *;Hgfi£fI 
®5 0 3, hl|ffi£^(iJcT-5*«l 6 2 3 ©fl-fliJH: 
»5ic$ni>mi©^Mftli^ (n"(W«) 6 3 8iV- 
X««, */ttth*U"f>II*tL.T«1l6-r<&*2©^tt 
«<Mt (n'IR«) 6 3 5 *tLTH4. 

[0 2 0 2] U*«7 0 6 KiJt»T. ftftffifPH 

TFT 7 0 4 (pftWITFT) CH^+^HBfig 

M«5 0 4, y- h««£*sS'r**«* 624 ©-» 

6 4 44V-XW, ifcttKl/-f>««tUT««t 
4SB4©^F*E«ffl* (p'««) 6 4 2*#tTk»«. 
[0 2 0 3] *&. BUBII7 0 5l:*l>T. n^+* 
^STFT701(lftMMM501, ^-htt 
6 2 ^-gBiffiig^tf-LTfift 
*SS3 ©*«*«* (n"fi«) 6 3 7iV-XWI, 

(n'mm 6 3 4**UT^4. 

[0 2 0 4] IES)lB]SS7 0 5(C*I/^T. p?-*-* 

)HTFT7 0 2l:(ift*JH^5 0 2, y- h 
*S£»lSTSiI*H6 2 2©-«£fft»K£^L.TS 
ft5*5 3F*E»«« (p'fi*) 6 4 3t, 7-XfB« 
*fc»4 H K >*«t UTWffi-T **4 ©^«*<B« 

(p'6B*£) 6 4 1 ffLTt^. 

[0 2 0 5] Ctt£>©TFT7 0 1, 7 0 2€ItI* 
&btT->7 FUyX^iSS. A*>y 7 7-@B. l^;i> 
->7^EIBS, 5v?l3»ft£**»iSU !ESblHlSg7 0 5 

*«*£-rntfiv>. f&j*j4\ cMosEKSr^jar** 

£ICl4. nft^JHTFT7 0 1 tp^f^HTF 
T 7 0 2 tftt(9l:l»LT»*ttlH:j:K 

[0 2 0 6] ft*. ^t^tt^*«^5 ^ n^. IhISS IC t4 , 
y'-fiiK^LTLDD (LDD : Lightly Doped 
Drain) r-«&.t«fcTKB£-tt-fc. Irifc* 

•5GOLD (Gate-drain Overlapped LDD) tftigTabS 
nftWiTFT7 0 1 ©*&*»» L,T<^ 5. 

[0 2 0 7] ft*. BttlSES 7 0 5 K&ttS T F T .Cn 
ft^JHTFT. pft^)HTFT) (4, 
mt (*>nffi: Ion) h'** V7®%\Z 

±4SI5fl;*l»#*Jitt*l«]±-S-a-« - d:*»».*SftT^ 

(GOLDM) StnTFTS;fflW55. 
[0 2 0 8] CiniC*tbT. 11^95 7 0 6JC*5W«X-f 
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■y?>?*fflTFT 7 0 3 H {£Htf"7«Sl ( I O f f ) 

<&<Sifr*fc»©TFT«|jii:bT. ^-hM*^- 

(LDDIS) 4*r*TFT£ffl^T^4. 

[0 2 0 9] *fc«Wl*l tfm©JP*CrtlW*. & 

ft, gfba*fei;^mft^^i^^fca^^#tr« 

«©ffi. tf'J-fSH, #'J75F. TJ'JJl' C*#tt 10 
7?U;i/£^tr) . BCB KV'/yi'n^rV) 

[o2io] commm<nw.io^M mm) 6 5 7 1 

*a*(t«Clin***lfitT, |&&)I6 5 8£«T 
5 (01 3 (A) ) . 

[0 2 11] JMWSfctt. <Jttt7i"JJl'*«V»"Cl<i 

* - - > y o fcft t - x v f- > d^ffla £ fr 5 n t c 

£ Officii 6 5 8£*Efcf£. 
[0 2 12]*:. ft»1 6 5 8©Wa«C*^T«ffi 20 
LT^S»1©«« <»*> 6 5 7±(wW«<C^tll6 
5 9 0#«TS (013 (A) ) . 

*^{b-&t)1 6 5 9 ft, HJS©^ffi2T*bfc*^-*ji 

[0 2 13] dUTft, m^b^LTl/^i^^ * 



{^^©ffl^frtftC^T, 01 4 C<k DIBITS. 30 
[0 2 14] &£, 014 (A) tc^f^^^ft- * 

i ©mn (»«) i4oi. #«Mtfc*i 1402, r 

tff|2©mi§ (P4H) 1 4 0 3*b&0, W^fcatll 
1 4 0 2ft. IE?L$ii^l 1 4 0 4. 56«1 1 4 0 5, 7* 
D^>yil 4 0 6. «?tt&lll 4 0 7, £<fcl*m 

ffilB*1 4 0 8O«liIS«l.TVJ4. ft*. * 

014 (B) ISfeSSJtS^-r***?**^ 
SfiSSIR^ISI^^TI 1 4 (C) Wfe^Tt 

(D) 

[0 2 15] ttUfcfc. *fe****1-**fc«f*** 
JlfcWfctt. I?L«MI 1 4 0 4ft. IEJL* 
j£tt©£$Ht;-S-*"e$>3. a-NPD^40nm©if. 

«3ti 1405ft. 5Bjjett©**Mt£«nr* 

S. 2, 3, 7, 8, 12, 13, 17, 1 8-*?? 
If;H2 1H, 2 3H-#;P7>f U>-a^ (KT. 
PtOEPtit) SWhtftStift** (KT. 
*^h»»i^'5) Tf»*CBPt*»I#c*«f**"C3 
OnmOiiCMl. ya 7 + >fH 4 0 6li 7 50 



□ ^>^fDttM:**t**. BCPSlOnm© 
KffCJffiRL 1 4 0 7ft. m^i^iStt©^ 

WflS'&ftT&S, A 1 Qa£4 0 nmOfflUPC^BH-. 
tt^Eiffl^l 4 0 8£TMBi:A 1 q, 
T 5 nm©**"***** Z.t\Z. J: 0#ft»#©*«fc 

[0 2 16] fc*. C^T-ft#fe^^©«ib-&ftli 
LT. 5«*iOS&5fM°*^ffl^ TiSt 
5l^i:outKi!ibft*i. *5SWtt, uncPB&ti* 

[0 2 17] fcfc, »fi»3t*^-r**fl:^»S*^* 
T5. HfrWfcft, IE?L*§l2ll 1 4 0 4ft. IE?L«3iitt 
©*«Mk^«lt?»*' a _ N pD^4 0nmfflIiT-S 
KL iffll 4 0 5ft, E?L«ii£tt©*^***^ L 
T CBP$fflK 583fc14©*ttHfc£W?** I r (pp 
y) , tft Cftlf 1 5 u i t± »3 3 0 n mOlf TEE 
Kb, 7*ns/*>5 r H 4 0 6 ft. 7*ns/*>?tt©* 
«ft£«n?»5BCP*l OnmOlWPTJSKU 

NISI 1 4 0 7ft. A 
lq,i4 0nmOlf«U 1 4 0 

SSTMBiA 1 q,tS**»L,T5nmOKJP-C» 

ekt « c t c<fc o »fe$eft ©*r*fl: ft* * * jW * - ^ 

[0 2 18] fcis. - ^TttSfefE*©**^*** 
LT. 4SS©M©ft^«>^«^^!»*ffl l ' 1 TJiggT 

[0 2 19] fffef^tSr^l"*^^*)!*^ 
•fa. ^ttCS, *%■ 1 4 0 5ft. 
MUCfill:^^, a -NPD£40nm© 
KjtT&Kl. ^D7^H 4 0 6ft, 7a-y*> 

9' i &<Dtmit^-(!$>z, bcpsi o nmvmmzis. 
sul, m^mmm 1 4 0 7 ft, n^m^^mt^ 

T'fcS. Al Q,$4 0nm©li«l, m?£>t 
fgl 4 0 8£TMB<hA 1 q, tS*IfLT5nm 

omm tmi&?z z.t\z£ o wfen^©#«{k^<fti * 

[0 2 2 0] Stfe, CCffttfe^DfeOtHt^lt.. 

zm^zzttf-etz, ■ 

[0 2 2 1] K±CSbt*«fl;^«*561©«* (l1 

[0 2 2 2] ^C, 013 (B) c*-r±3tw*aMi:£ 

til 6 5 9Rtfl6»B6 5 8 ^S^T. m2©«H (IS 
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a> 6 6 0 £»*&T3o ^mmommjz^xm 
^. **JSro^siic*^T« m2©ma (&a) 

6 6 011 7;U5->i7AfeL<{i^lCJ;0^^-r-5o 
[0 2 2 3] fc*5. *HJfi©»fit*^T. JI2 ©ma 
(US) 6 6 0ttB*JH l C*^T£i;fc3fc**ia* 

©fcJ6> 7il'SrOAl&2 0nm(OlfT^lLTl 10 

2 ©ma (bs> 6 6o&»eK-r^. 

[0 2 2 4] z.<D&v\zmumfr*>ttz&2<Di&m (& 

S) 6 6 O&JgpK-rSdcttciO, 7fc©j§jitt£#T-i> 

^Tjf£2©*fi (&«) 6 6 ONSETS HtfcT* 
•5. 

[0 2 2 5] :5LTil3 (B) fC^T £5 IC, tt«E 
0SITFT 7 0 4C«a»C»ttStltfBlO«« 

(na) 6 5 7 t, mmw, i ©ma (s§a> 6 5 7 ti 20 

5 8t, mi ©ma (ns) 6 5 7±i;M^nMi 
itsmme 5 9 fc. #«<b^«ji6 5 9R^»i6 5 

8±C»J«£*l&jB2©*« 6 6 0*»6ft*5S 

Htm^G 6 l^ft5$fIfi^l)ilct5uiA5T*t 
£. 

[0 2 2 6] £33. ***©»*C*ViT. TFT©1E 
Simfftt. l: 2-10VT&9. ff$L<H 2. 5 
~5. 5VT*$>-5„ 

[0 2 2 7] B3HaB©*^*tSi,^bT^5i:t 30 

CiOX^JSwSff Afi«kV^, H^©Ei)liS^S 

* WW P# ***»»r*fc«>C36** 
(E<Ef-S) ±^{CbT*< t^^. ft 

5. 40 
[0 2 2 8] CCT, **16©»ffi{C*3I/iTiftWbfc^ 
3t*«OH*«©B«Ba:±iB«jfi*H 1 5 (A) (C* 
L. I3BBI&H1 5 (B) K^f. 015 (A) fttfH 

1 5 (b> iiftao«Fi»*fflt»*»r2t»ic#!«fntf 

[0 2 2 9] 0 15 IC-fel/^T. S1S± UK W^nfc^'f 
•;f>^'ffiTFTl 5 0 Ollgl 3©7.-f ->^>^ffi 

(nft*JH) TFT 7 0 3 *ffl^T»jaStl*. ft 
of, HitOttWttX-f -v7>#m (nft*;H) T 
FT 7 0 3©tftHj|£#BB-fnt£.6l\ 1 5 0 2T 50 
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7K£tt4E««, X-f7f>^fflTFT 1 5 0 0Oy- 
hfia 1501 (1501a, 1501b) fcmMMK: 

[0 2 3 0] ^MO^fcTtt^ + ^l^fiSfc* 

[0 2 3 1] X-f vTyt/mTFT 1 5 0 0©V 

-xttv-^Eii 5 o 3\zmmzn< Fu-r>«Ki/ 

OSIl 5 0 4l:S«Sft4. h'K>EIl 
5 0 4 «««fW»ffl T F T 1 5 0 5 ©y- MI15 0 

6tc*««t»«$ns. a*. mm.mmm t f t i 5 
0 5 &s 1 3 <Dm.rn.mmm (p^*;^) tft7o 

ffl (p?+*;i,g) TFT 7. 0 4©i&Bj£#BB-rtU;£& 
fc*. *5IJg©^T«->>^>y-l-ffi^tLT 

[0 2 3 2] £fc> «)55fW»fflTFT 1 5 0 5©V-X 

temtftmzm 1507 f k >a 

F K >IH^ 1 5 0 8 C*««Jfc88lE3ftS. K 

u-r >ie^ 1508 B*iT-s^n5i 1 ©ma o» 
a> 1 5 0 9c«ft«itss«$ft4. 

[0 2 3 3] 1 5 1 0TjS£ft£ESHi. 

tft 1 5 1 ioy-nn 5 1 2£n&ff3\zmm-? 

4y-hE»T»*. ISffiTFTl 5 1 1 ©V 

-xii 1507 n«j&»icsa*an, f u 

-f XI F U-f >I3*£ 1 5 0 4 mmSCWKH&^StlS. 

[0 2 3 4] &&. iifflTFTl 5 1 lttH 1 3 ©ft 
ffiffifttft (p^**;Uffl) TFT 7 0 4£WimzLTM 

TFT 7 0 4©!£HJ!£#BB-fnt£&l/ :i o * 

[0 2 3 5] 1 5 1 3T5K$tt*>&8cK:teft#£ 

* {uy^y^) i>Wf$.£tiz. 3>x>-y-i 5 i 3 
tt. IbS^S^ 1 5 0 7 t«ft»C»ttS*lfc*»flcffll 

1514. y-h«e»Kt^-a©iie»« (H**r) 
s^y-F«ai 5 o 6 icD^tMsns. sfc. y 

- Fma 1 5 0 6. mi IW^MtH-©! (Hi&e 

T) 5 o 7T»i«sn*«*t>«»!e. 

[0 2 3 6] £43, 015 CB) <r>m^mT'pr^%itm 

f i5i5(t mi ©ma mm) 1 5 0 9 mi© 
ma (na) 1 5 0 9±e«j$sft«*wttMM (n 

a) (H^-e-f) *^£<s. *^wirfenT, mi©m 
a (^a> 1 5 0 9H matfMiPffl t f t 1 5 0 5 © v 
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[0 2 3 7] HftSI^ 1515CI2 (KS) 
[0 2 3 8] 7] **»©»«Xtt. #55 

hi etjan-osw-r*. ft*. (a) 58316 

^B5:^-r±®0> 016 (B) 14016 (A) £A- 
A' T?«)ifLfcBf®0X$>S. £«re*2*T.fcl 6 0 1 
ttV-XMBttBK. 1 6 0 2BSiS5, 1 6 0 3tt$* 
-hffliJE»lH]SSX$>5. £fc. 1 6 0 4BMJhIS. 1 

6 o 5tt->-;WB"r*D. ->-;i/5?Ji e o stitnt 

[0 2 3 9] 6*. l 6 0 8ttV-*flJ<R»EIB&l 6 0 
1 WSf- YmWMW& 1 6 0 3 tcA;>3£tl-5>lS^£fe 

(71/+v7>^U>Mt-*-y M 1 6 0 9#6tf 

CL*«^nt^&V* iOFPCCBT'U >h-K 
ggg$ (PWB) ftS&Otttt^tlT^Tfc&^o * B ^*H 

ni:FPct)L<ttPWB*'towtt.nfe«M^ 

[0 2 4 0] ^tC, BfBWaiC^^TH 1 6 (B) Srffl 
v>XKWT*. SS16 1 0±CHJK»lWRtW*« 

wKiHisgi 6 o i tmrn^i 6 o 2*s5$ntv^. 

[0 2 4 1] ft*, V-XMHS0Bl6Olttnft 
^STFTl 6 2 3 ipft*AfiTFT 1 6 2 At 

tift«.frt>#fcCMOsia**«»i**h*. b» 

@B*»ST4TFTI4. 4HD<75CMOS[5]g§. PMO 
S®K&U<«NMOSlE]8&X»sKl/X ! fe&<'>. 

Tea: < JMSfc**** - 1 feT* 5. 

[0 2 4 2] Sfc. ffl^SBl 6 0 2Bl«fflfflTFT 
16 11 ttOFM Of 
gl 6 1 2Z'atSl& ! &£>Mmiz£<QMl&2nz><, 

[0 2 4 3] £fc< I1CSS1 6 1 2<DWSl~te*fe» 
116 1 3*»*«Sn. mi^S^l 6 1 2±Ktt*« 
fcfcfcll 6 1 4*I»S8SH4. £^>*- fcttMtfctol 

1 6 1 4±(c«m2romni 6 1 6««w. 

II«t 0 . S£ 1 ©*H 16 12. SSI&ftl 1614, 
^12©ttl 6 1 6*>6aft***T 1 6 1 8**» 
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[0 2 4 4] f 2C111 6 1 6tt£H*C£ji©E* 
fcLTt>«*U ttMEMl 6 0 8£JlSbXFPC 1 
6 0 9l:lS«t:8i^^ 1 '^" 
[0 2 4 5] £fc. SSl 6 1 0 ±lz%&£tl1t%yt% 
? 1 6 1 8^»±fi>fc«e)Cv-^Jl 6 0 5K£r)ifef 
±**1 6 0 4£B£<3£fc>*!-6o »it»*l 6 0 

4 t«Jt*fl 6 1 8 i©mH«MM"6fc»fc*MI 

0 6 0 5 ©rtfflO©3»M 1 6 0 7 C«g^^©^fS ; tt^* 1 
JHISriT^*. ->-WJl 6 0 5 tLTBl« 

0 5 ttT**3K»t*^H'»**«* bi5t, ' i * W " r ** i:: 
tiWISbW. S&fc. «M 1 6 0 7 ©fttfOi*** 

[0 2 4 6] Sfc, **Ji©»ffiX«^ltS« 1604 

fcfclSTattflil^tf^**** 5 **®®* 1 * FR 
P (Fiberglass-Reinforced Plastics) , PVF (#'J 

S„ ->-JWSIl 6 0 5£fflV*Xlflfc*ffil 6 04 

*6K«B CBS®) 

[0 2 4 7] aiOiSfcUTRJtX^iSMl 6 0 7 

tS-tASfg, i^fc*«fl:* 

:0 [0 2 4 8] &*5, **tt©**<B*lJi&tt. 

i ~*ss©#^, 6 ix* t fc ^m©«* t i a 

[0 2 4 9] [*SS©^SI 8 ] *^m©^Xtt*^ B ^ 

H^ffiM. 117l:*^T, 170 11^7X1 
f, 1 7 0 2ttft«ft*«**6»:5lSlOM (WB 

^y^'J>yj£C±0««ET*. B17TBB 
40 SStiT^av^. «**OlMijWlttBi:¥fTCXh? . 

*[0 2 5 0] xh7-f^ttCE5«JSnfc»l©« 
11 (AS) l 7 o 2fc«*r*J:5KlWM*lt«»6!tt* 
1 7 0 3«tl5. A*>^7 1 7 0 3BI1O 

so mm mm) 1702 t«bT«iifca«ft*wc»* 
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[0 2 5 1] ^mit^m 1 7 0 4 

S. #Bfc3BBl 7 0'4*»Sfcf 4*W£LTtt. * 

*B<r»T»BT4 :t*iTt5. 
[0 2 5 2] «*.«, *fi5E***f#«fl:^*l. ft 

BftftBBl 1 7 0 4B/OJ 1 7 0 3TBjS£n&» 10 

[0 2 5 3] Sfcfc, ^fUfc^tjH 1 7 0 4±(CS2(75« 
S (BS) 1 7 0 5*t»BESn*. £:fcB2©*B (& 
ffi) 1 7 0 5 B. j**;UVX*ftB(r»TBBftfcJ:D» 
BT*. 

[0 2 5 4] *Hffi©^ggT-«Tffi'J©^ 1 omffi • 

(AS) 1 7 0 2*i«3fctt©#ttT»Sfc£*TO»*fc 
ft. WBflS^BB 1 7 0 4TB£Lfcjtett.t«©B2 © 

mm mm) 1 7 o 5*»sta»$n*. 20 

[0 2 5 5] Jfcfc, HlkSfil 7 0 7 i:tT^5XS1S 

l> dial's, «7XiS©i, ^7Xf7 

[0 2 5 6] ;i5LTffi:f LfcfcfltS&l 7 0 7tt, ft 
«-«IHfc«UW>6J5c*->-;WI(l 7 0 8tr«kOI£0^fe 

stis. fc*. 1708 ©i*ni 1706 «®w 

0 6 0«t"C»ft/tiJ>>Atft«*n*»«JllftR«t*C: 30 
tt)#^Ta&So SiCFPCl 7 1 liKOWTA 
y->:/B©»3fcBB****T*. 

[0257] fefe. *nj6©^s8tt. $$m<Dj&mi~m 

9) kbbt* *>©«*©*«* e*KB*Bt>tfT« 
»■*•*;: £*«niBT**. 

[0 2 5 8] [SUKO«tt9] 583t*?*ffl^fc5EJtS 

»BfT©aBttc«n. vufMfi&H. seot. #5Sfi 

©B#SB£«^T«*fcBBSB££rta-es::i** 40 
[0 2 5 9] *»BK:J:0ffBLfc**BB*BV»Tfl5 

Bsn&«BSfttL,T. fft*/7, xv^kfrx 

n>ea-^. BffBB. »Bfiy-AB*fcttB*B 
B«) . Bft££&B*.fcBBff£SB (AfcMtctex 
xi'il't'ftf'f^J (DVD) ^©!BfiB#£ff4 50 
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L. •?-©liB£:£5FL'5 5B*BB£fflA;tBfi) fc£ 
*«BtfSft4. BC. *te>£Aa>e>BE£**BB**B 
i>B»B«B*tt. BBA©l£3rt*Bfi»Stt*fc©, 
B3tB?*#-r4B3tBB«:ffl^4Ci*«»*UK ^E" 
ti&B«B*©**B*H 1 6 \zmt. 
[0 2 6 0] 118 (A) ttBwBBT* D . t»2 0 
0 1 , 3tJ$£ 2 0 0 2. 2 0 0 3. 7. 

2 0 0 4. tfy^-A*B^ 2 0 0 5B£Stf. #fgBj(c 
«t0f^Bbfc5!JtSB*-?-©«Sa!2 0 0 3\zm^zz. 
itiOfS^ns. B3ttB7«Br«B%BBttBB 

tt, /tvn>ffl, TV»i££fiffl. ££**»&£©£ 

[0 2 6 1 ] 018 (B) ttfy^J^f;W)(7TS5 
0, *#2 10 1. S5KSK2 10 2. glt!gR2 10 3. 
BB+- 2 10 4. h 2 1 0 5 . x+ y 9 

-2 10 6B*Btr. *»Bfc«fc?)«sBb&»3fcSB£ 
^©g*gB2 1 0 2 CB^SJlfcfciOfeBSttft. 

[0 2 6 2] 018 (C) «y-MA-7t^>H 
i-^T&O. *#2 2 0 1. fft2 2 0 2. g*g&2 
2 0 3, H 2 2 0 4 . ftg&Si^*- h 2 2 0 

5. #1 , >T-C^7^7 2 2 0 6^££tr<, fcBBK 
±0fM^fc»ftBB&-t©»*«2 2 0 3 

[0 2 6 3] 018 (D) tetA'f ;i/3>tf3.-^T* 

0. ##2 3 0 1. «^g&2 3 0 2. 7-f7f2 3 0 
3. M+-2 3 0 4. B*B#-h2 3 0 5BfcB 
tr. *BBC<fc0flsBbfc»ftBB£-t-©B*«2 3 0 
2fcB^*Ci:lcJ:«JfPB*n*. 

[0264] 018 (e) mmm#zmxtzmmmv> 

BBS4SB (ft#l$lC«:DVD??4SB) T&O. $ 
#2401. 1*2 4 0 2. St^gB A 2 4 0 3, g^cgB 
B 2 4 0 4, £££# (DVD?) St*&*gB2 4 0 

5, iff£*-2 4 0 6. xe-*-B2 4 0 7?££ 
tr. ajpSBA2 4 0 3tt£<!:LTHBBIB££jSU S 
jSg&B 2 4 0 4liitLTX?M^t4^. #?£ 
BfllCiO^BUfc^JtSBS'CineS^aSA, B2 4 0 

3. 2 4 0 4lCffi^-5dilw«t0f^K$n5. &£, IB 
ft«#£B*.fcHBB3iSBK««fiBy-£BB&£ 

[0 2 6 5] 018 (F) li3'-^;Hf-f77'H 
^7h'7'5>hf^xyH) T£9. ##2 50 

1, StkSB2 5 0 2 7— AB"2 5 0 3 *<£tS. 
CJ:0^Bbfc»>£BB*-f©B*B2 5 0.2l:fflU4 

[0 2 6 6] 018 (G) «b*x^*/7T-^0. ## 
2 6 0 1. ^tkSB 2602. tft2 6 0 3, 
-h2 6 0 4. 'jqE3>SB«2 6 0 5. SrlfegC 2 6 0 

6. /tyr'J-2 6 0 7. **A*«2 6 0 8. Bff* 
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-2 6 0 9, mRM2 6 1 omZ-atJ, *%BR\z£i0if 
KLfcfgftgg^©^^ 6 0 2 

[0 2 6 7] ICtl 1 8 (H) »4«#«IST*0, * 
#2 7 0 1, t*2 7 0 2, SSSS2 7 0 3, 
$2 7 0 4, t^tti*9S2 7 0 5. j£fE*- 2 7 0 6, 
fl-SMSictf- h 2 7 0 7 , 7 2 7 0 8 $££tT. 
#5E«K±0fM^fc»#«ll**<B**«2 7 0 31: 
fflU4^<ttJ;t)f^«$n4. fc*5, 3E^2 7 0 3tt 

[0 2 6 8] £4s. »*WC#«*!ftt©«3t»flE)W*< 

[0 2 6 9] ±E«ft«*tt-f 
AT V (dr-7'Jl/5 L l/f) & i:©m?ffi{f [MlS£ffi 

bTSTl**. 
[0 2 7 0] ifc, fSftSBttSSftLT^SBMhS*** 

C&#«IS^»?f£SB©.k5&:£^1if&£££T£ 

[0 2 7 1] £U©«ic. *5BWKiJ:0ff«*nfc»* 
Sig©Sfflieffltt««>TJA<, *iB|©^^SiS$c, 

[0 2 7 2] 0] tF6C. *56W©5E3tt 

SIS, 01 9T^-r*iii:-r^-<t ! fopIffiT$>i.. a 
HI 1 9 tt*K©Jg»4 TKWbfcS 1 ®«S 1 9 1 
1 A«IT*, £ 2 ©US 19 14 0, II© 

tii9i i^w^^s^^^©^^^ 

[0 2 7 3] mi ©m® (IAS) 1911 ©SSB (*5<fc 

tfiani 907) zuommm 1912 ca>$\ pi 

E) . U -T 5 K, 

7£U;k #U75F. #'J<5K75K. UyXht 
fctt^> , /xi7Dyf/) . tfcttdtte ©*§/!&<*:£ 

ffin4:t4»f*«!»!, wag*, fimmmvmitvT 

tii CWWOiWWttiftf^WO ■ 2-2 *i 



[0 2 7 4] 1 9 1 3 tt, S*TS 

ufc*. n©ili 9 1 i©sia¥itibs:t* 1 

S?$L<, «*.«, Il©fll 9 1 

tfi^. Sfc. f ICtll 9 1 1 ©SMtC&ttSff^ 

g^(6]±^-fr-&fc*, *fe»fti 9 1 2e>®&mmz&®) 

[0 2 7 5] SSK, 56**^1 9 1 5 0#«Mt#*l 
1 9 1 3l:ffl^5*tf4tLT- 5fe©HSS©^Cfe^T 

l©€ffi (BMI) 1 9 1 lffiiJfr^A 1 Qi , g&#l$SC# 

Alg„ p-EtTAZ, TPD (3ffSy7S» 

20 tt, ;u^-i:a-S"&«^it±0, R 

(#) . g («) , b (tt) ©»jt*#*ct'b-e# 

[0 2 7 6] *«fl:fc*JI 1913 ±lCttfg 2 © 

mS (HEffi) 1 9 1 4A«^^5i ! . -£-©;£££ 

cntr^o, m©«S m&) 1 9 1 

1 , Mmtsmm 1913, &ms 2 ©ss (rmd 1 

9 1 4*>S&*58ifc*^l 9 1 5«fiE$n5. 
[0 2 7 7] $ £ K, fg**^ 1 9 1 5 ©B 2 ©ttS 
30 (US) 1 9 1 4±C|ft»ttO«»tffl^T^y->'«- 
•>3>ll 9 1 eSifSTSCtfefM. ftfi. -© 
|/l7->^-y3>Hl 9 1 6l:ll/>5ffltLTIi 
>^ftC*WT, S i $r^-^*-y htbTJg 

DLCJH (^f-f^VK^-f >7i}-X>m ^. 
gft^SI (CxNy) ^SrfflUS^tfcBJteTfe-S). 
[0 2 7 8] 

^^©LUMOJfSttW + W^ffill-rS H-t- 

H£#T"^£©T, f FT^Wf"-57^x^7*- ; <'hU^ 
7xS©^7tS§©^aC*l' i "T,, TFT©#ttl:^i£ 

So 

[0 2 7 9] Se.tC, #5£EPiT-tt, Gm<t£®mz$$. 

n^^ytmt^Lti^^oizLxm^mmmim^t 

50 -5Ci:t:<kO. ^^lH*3^T^ J rU7©mS'&t3«fcO 
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[Hi] *%w<D¥£xmm<Dm?mm$:mw? zm. 

[0 2] ±*tB*ffi©56Jt8«©* ; f«lifi*KW-r 

[0 3] ±*tB*fS©iE3t(6«0* : ?«ljfi*BlWr 
-500 

[04] ±#ais*i!©£#s«©* ; F*jfi£Bi9i-f io 

> 

) 



[06] 



[0 7] 



[0 1 2) 

0. 

[01 3] 
0. 
[0 1 4] 

00 

[01 5] 
BJlf£0o 

[01 6] 
0. 

[01 7] 
50. 

[01 8] 

[0 19] 
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^fEB©*^*©*?**!*^-*-* 

*5S9J©f63tSE«©* ; ?*ii6£iK9iT* 

mm§im©-^j^^-r0. 



T#ttli*S!©»3fc8«©Jim(|jfi£«li|J-r 



[«F*©R9!] 
10 2 [^M 
1 0 3*&fcftttJI 
1 0 4 

*»W©583t««©*?«iS*K^'r* 20 1 1 ljETLM&JI 



[08] 

a. 

[09] 

a. 

[010] *ftH0&%tt>0fltttX8*R9J:r& 

a. 

[011] *56W©5E3t8«©fP«lS^RWT4 



1 1 2 36*1 
1 1 3«?M&1 
1 1 4tt?€3(S« 
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[0 3] 
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